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Storage Battery IN the near future an exhaustive test 
Traction. of the Waddell-Entz storage battery 
street railway system will be made under the most favor- 
able auspices, and the result will go a long way toward 
definitely settling one way or the other the question of 
storage battery traction. A complete and admirably de- 
signed plant for handling and charging the batteries has 
been installed in commodious quarters, and a section of the 
Second Avenue street railway will be exclusively served 
by specially designed storage battery cars, of which ten 
are to be used. All of the details seem to have been con- 
sidered with unusual care from an engineering and me- 
chanical standpoint, and no doubt the same competent 
supervision will be given to the details of the trial.. As the 
financial backing is ample, and the cordial co-operation of 
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the street railway authorities assured, the test will be one 
of more than usual value. No previous trial perhaps has 
been conducted under conditions so favorable ; asa rule, 
they have heretofore either been so partial in their extent 
or made’in such a hap-hazard or crude manner that their 
results have been entitled to little weight. 
Tesla and His ELSEWHERE in to day;s issue will be 
Work. found a highly interesting interview 
with Mr Nikola Tesla taken from one of our enterprising 
daily contemporaries. Mr. Tesla, in his own graceful way, 
tells the story of his life and the history of some of his more 
important inventions. Perhaps there is no living scientist 
in whose life and work the general public takes a deeper 
interest, especially in this country. One of the evidences 
of his popularity is the wide circulation of THz ELECTRICAL 
WORLD Daily Bulletin on the evening of his lecture 
at the recent convention at St. Louis, to which reference 
is made in the opening paragraphs of the Herald article. 
The Effect of the THE full effect of Judge Hallett’s de- 
Decision cision in the Columbia case can hardly 
be appreciated at this early stage." The uncertainty which 
has existed throughout the electrical field has at least been 
relieved, and the knowledge of the fact that incandescent 
lamps can be obtained from other sources than the Gen- 
eral Electric Company cannot but have a stimulating effect 
upon the electrical business generally. It seems to be the 
general belief that the so-called monopoly of the General 
Electric Company has been broken, and the opinions of 
a number of those well qualified to speak upon this subject 
will be found elsewhere in this issue. The ultimate 
result of the patent litigation is, of course, not determined 
by this decision ; but the relief so much needed will be wel- 
comed by those identified with electrical enterprises of any 
character and not interested as participants in the lamp 
litigation. As voluminous testimony will now have to be 
taken, and witnesses appear to be examined and cross- 
examined, which is always a great thief of time, no final 
decision can be looked for until after the Edison patent 
shall have expired. Thus so far as users of incandescent 
lamps are concerncd the relief may perhaps be considered 
permanent. 





A Tardy PROBABLY no decision involving elec- 
Awakening. trical interests has created more sur- 
prise than that in the case of the Edison Electric Light 
Company vs. the Columbia Incandescent Lamp Company. 
We give Judge Hallett’s opinion in full in another column. 
Many had been led to suppose that Judge Colt’s decision 
in the Beacon case had practically killed the Goebel defence, 
and the Columbia case was, therefore, almost entirely lost 
sight of. There was no report of the proceedings either in 
the daily or the electrical press, except that in THe ELEc- 
TRICAL WORLD, which had the semblance of truth or accur- 
acy to recommend it. One of our contemporaries, which 
lives nearest the scene of battle, but was content to evolve 
from its inner consciousness an admirably worded though 
erroneous report, and which lent the weight of its judicial 
opinion that there was nothing in the case, has, we learn, 
awakened tothe fact that it had been fast asleep, for it 
came out on Saturday afternoon with a supplement contain- 
ing Judge Hallett’s opinion, which it had culled from the 
columns of the St. Louis evening papers of the day before. 
This shows commendable enterprise, and we congratulate 
its editors upon their acumen and foresight. We presume 
other of our contemporaries will indorse in like manner the 
position assumed in our last issue by publishing in full the 
opinion in a case which last week they regarded as of no 
consequence whatever. 
Alternating Our- © NOTWITHSTANDING the rapid expansion 
rent Motors, in the use of the alternating current it 
has been laboring under a serious disadvantage through the 
lack of a motor as general in its application as that em- 
ployed by its continuous current rival. As the field of such 
a motor is almost unlimited there has naturally been much 
study devoted to the subject and several types more or less 
promising have been evolved. Many difficulties, however, 
have been encountered in the production of a motor which 
would fulfill the necessary practical requirements of beiug 
self starting, not heating unduly and capable of being 
used on the same circuit with incandescent lamps and with 
the high frequencies generally employed in this country, 
and at the same time not load up the line and generator 
with false currents. For the special transmission of 
large powers the reversed alternator answers puss- 
ably well, but owing to its having to be broaght into 
synchronism by a separate apparatus, its general employ- 
ment on commercial lighting currents is, of course, imprac- 
ticable. Notwithstanding the great promise of the three- 
phase motor it has come into little or no use in America, 
aud the same is true of several other types, principally of 
foreign design, that have been widely heralded, one of the 
obstacles undoubtedly being the high frequencies adopted 
in this country. While the past has thus accomplished little 
in this line from a practical standpoint the prospects for 
the future are more hopeful owing to the number of able 
minds now working on the subject, and we publish in this 
issue a description of a two-phase motor system, designed 
by Messrs. Stanley and Kelly, that promises in itself 
a comprehensive solution of the problem and which, we 
predict, will excite a most lively interest, both at 
home and abroad, The successful practical test to which 
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the system has already been subjected in actual commer- 
cial use renders its serious consideration more certain, par- 
ticularly in view of the contrast in this respect with other 
systems that too often are brought before the public only to 
demonstrate that they are yet in the laboratory stage. The 
Stanley-Kelly motor contains the important features of 
being self-starting with full load torque, and capable of 
being used on lighting circuits of high frequencies. The 
third wire required is fully compensated for by the saving 
in copper over the two-wire single-phase — system, 
and the transformers are of the ordinary type and 
involve no complication. The compensating system 
is an ingenious conception that disposes in an 
exceedingly simple and effective manner of the 
serious question of armature reactions. The condenser, on 
the other hand, introduces an element of uncertainty and 
one whose commercial application to similar purposes has 
heretofore been regarded with disfavor; the inventors 
claim, however, that by their method of manufacture and 
with the materials used they are able to’produce a perfectly 
practicable condenser, as has been abundantly demonstrated 
to them by long continued tests and by actual commercial 
use. Aside from this the system seems to embrace no 
doubtful features and its introduction to the public marks 
a red letter day in the history of the alternating current, 
and one from which we hope a new era in electric light- 
ing and power may be dated. 





Judge Hallett's It will be noticed that Judge Hallett, 
Decision. in his decision, covers several points 

very clearly that have a wider bearing than this particular 
case would seem to imply. In answer to the complainant’s 
objection to the Goebel claims that this lamp could not 
have been made by any single individual at the time 
claimed, and that because the Edison lamp in its devel- 
opment had involved several auxiliary arts or sciences, 
all other lamps of similar character must have necessa- 
rily passed through the same course of evolution, Judge Hal- 
lett said that ‘‘ this is no more than to say that no man can 
outrun his competitors to any great extent in the field of sci- 
entific investigation—a proposition which has nosupport in 
reason or experience.” That the methods adopted by Goebel 
to reach his results, or that his results, when obtained, were 
not equal to those of Edison, Judge Hallett says has no 
bearing on the case, provided only that those results were 
of a practical nature and similar. That those results were 
practical and similar he regards: as proved by a fair 
preponderance of testimony which, in his opinion, is suffi- 
cient in this case, for he says: ‘‘ It is not reasonable to de- 
mand such certainty as to the defense,” for such certainty 
as is claimed by the plaintiffs as necessary is not often 
attained upon testimony in the form of affidavits. He 
throws the responsibility upon the plaintiffs, for he says: 
‘*Complainants must show a clear right in support of a 
preliminary writ, and a defense which puts the case in 
doubt is sufficient to defeat the application.” Thus far 
Judge Hallett holds diametrically opposite views from 
Judge Colt, who, it will be remembered, said: ‘‘ It is simply 
impossible under the circumstances to believe that a lamp 
so constructed could have been made by Goebel before 
1872.” As regards this, Judge Colt further says: ‘‘ Nothing 
in the evidence warrants such a supposition, and other 
things show it to be untrue.” Here we have evi- 
dence of the effect which the new testimony had upon 
the case, for it would seem that the latter must, 
in Judge Hallett’s opinion, have cleared up those other 
things which its absence had seemed to prove untrue. One 
of the chief things which was suspicious in the Beacon 
case was the genuineness of the Goebel lamp No. 4. Bhis 
s made clear by Judge Colt, who stated that this exhibit 
threw a mist of suspicion upon the whole of Goebel’s testi- 
mony. How fully the defense covered this weak point was 
clearly shown in THE ELECTRICAL WORLD in its last issue. 
In regard to who should bear the burden of proof the two 
opinions are really less at variance than would at first 
appear. Judge Colt held that a meritorious invention could 
not be defeated by something which rested upon specula- 
tion or experiment, and that the presumption of novelty 
arising from the grant of the patent was not to be overcome 
except upon the most clear and convincing proof. Judge 
Hallett does not deny this, but, as bas been seen, holds that 
it is not reasonable to demand such a certainty where by 
the nature of the evidence (affidavits) such certainty can- 
not be reasonably expected. He holds that under the 
conditions before him such certainty should be only re- 
quired where it could reasonably be expected to be proved, 
viz., at a final hearing where the witnesses could appear in 
person and be submitted to cross-examination. The judge 
clearly ruled in favor of the claim made by the defendant 
that this defense was new, for, as he says, “‘ although re- 
spondent was not a party to that litigation (the New York 
case) the court would not, on a preliminary motion, con- 
sider any matter which passed to judgment in that suit.” 
As regards the Beacon case, he does not admit that the 
present case is the same in all its aspects, but assuming 
that it is he sees no reason why when one court has de- 
cided another court of equal jurisdiction should become a 
mere echo of the first. He says that in the present case he 
has much additional testimony to that upon which the 
court acted in Boston, and that he does not feel compelled 
to accept the decision of the court in that case upon all 
points. He does, however, feel sufficiently influenced by 
Judge Colt’s decision to require from the defendant an in-— 
demnity bond of $20,000, 
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The decision of Judge Hallett on the motion for pre- 
liminary injunction on behalf of the Edison Electric 
Tight Company et al. vs. The Columbia Incandescent 
Iamp Company, in the United States Circuit Court for 
the Eastern District of Missouri, was looked forward to 
with great interest, not only by those directly connected 
with the incandescent lamp industry, but by the elec- 
trical public generally. The case at first attracted but 
little attention. The Electrical World, however, early 
saw its importance and was the only electrical journal 
represented at the trial. The result has justified the very 
complete report of the case which appeared in these 
columns last week. 

The arguments of the counsel on either side were very 
fully given in the last issue of The Electrical World. 
The defense was in brief “non-infringement,” supported 
by a large number of new affidavits and the exhibition of 
a number of the Goebel lamps and tools not introduced 
in the somewhat similar suit in the East. The plaintiffs 
maintained that the question of infringement had been 
already definitely settled in the courts; they denied the 
genuineness of the exhibits, and claimed that no testi- 
mony had been introduced which touched upon points 
not already adjudicated. 

The case was ably argued on both sides, and the great- 
est interest was manifested in the attitude of the court 
toward the evidence introduced and the probable tenor 
of the judge’s opinion. 

Judge Hallett at the close of the case intimated that 
he would hand down his decision within a week if 
possible; and on Friday, April 21, just seven days later, 
it was received. The injunction was refused and the 
full text of the opinion accompanying it is as follows: 


sTEXT OF THE OPINION, 

Complainants allege infringement of letters patent No. 
223,898, issued to Thomas A. Edison, Jan. 27, 1880, for 
an improved electric lamp. This patent came under the 
consideration of the Circuit Court of the Southern Dis- 
trict of New York, in the case of Edison Electric Light 
Company vs. U. 8. Electric Lighting Company (47 Fed. 
Rep. 454), and was held to be for a lamp “consisting 
essentially of a filamentary carbon burner, hermetically 
sealed in a glass vacitum chamber.” So understood it is 
the incandescent lamp in common use, and no question 
is presented in this record as to the character of re- 
spondents’ manufacture. The defense to the bill and to 
the motion for preliminary injunction now under con- 
sideration is want of novelty in the Edison patent. 
Respondents aver that an incandescent lamp different 
in form, but in all essential features the same as that 
now in general use, was made as early as 1854 by Henry 
Goebel, of New York City, and that it was used by him 
in various ways and at different times for many years 
thereafter. It will not be necessary to describe this lamp 
at length, as it has the same constituents as the Edison 
lamp. We are at present more concerned with the 
struggle between the contending forces, on the one side 
to maintain, and on the other to disprove, the existence 
and use of the lamp anterior to the date of the Edison 
invention. A large mass of testimony in the form of 
affidavits is offered by each party on the question of fact. 
which, to consider at length, would be a tiresome and 
unprofitable task. 

The principal objection urged by complainants against 
the Goebel invention is that it has an impossible date; 
no man could make it in the time and manner assigned 
to it; the incandescent lamp is the product of several 
auxiliary arts not likely to fall within the compass of a 
single mind; as an achievement of science the lamp is a 
matter of progressive steps, some of which must be made 
by the world at large, before others can be taken by any 
one. This is no more than to say that no man can out- 
run his competitors to any great length in the field of 
scientific investigation—a proposition which has no sup- 
port in reason or experience. There seems to be no 
reason for saying that Goebel could not reach in 1854 
the point attained by Edison in 1879, unless as was said 
by the dissenting justices in the telephone cases: “It is 
regarded as incredible that so great a discovery should 
have been made by the plain mechanic, and not by an 
eminent scientist and inventor.” 

In so far, however, as it may be shown that the 
methods adopted by Goebel were not equal to the results 
obtained, the evidence should receive the most careful 
consideration. On this point it appears that Goebel has 
recently made several lamps of the form and with the 
material and tools formerly used by him. These lamps 
were tested by men of skill and experience in such mat- 
ters and they were found to be reasonably effective. 
They are not so good as the lamps in common use, but 
they can be operated, and they give reasonable service 
in time and capacity of light. So that in this way we 
have prima facie proof of Goebel’s ability to make lamps 
in the way he claims to have made them before the 
time of Edison’s invention. 

It is said that Goebel is involved in contradictions and 
misstatements of fact due to the lapsing memory of old 
age or to untruthfulness. Be it so, he does not appear 
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to be an adventurer or an impostor. It is not reasonable 
to believe that he made the story related in his affidavit 
and did not make the lamp he has described. Whatever 
may be said as to Goebel’s veracity he is supported at 
many points by witnesses of good repute who speak with 
precision and apparently with deliberation. As already 
suggested it is not necessary oreprofitable to go over the 
testimony at length with a view to determine the rela- 
tive value and weight of every part. It is enough to 
say that there is a fair preponderance of testimony in 
support of the Goebel claim. 

There is not the measure of proof demanded by com- 
plainants’ counsel, who maintain that the court should 
require proof of the fact beyond reasonable doubt. This 
degree of certainty is not cften attained upon testimony 
in the form. of affidavits where the issue is contested. 
And it is not reasonable to demand such certainty as to 
the defense. Complainants must show a clear right in 
support of a preliminary writ, and a defense which puts 
the case in doubt is sufficient to defeat the application. 
(Goodyear Co. vs. Dunbar, 1 Fisher, 472. Glaenzer et 
al. vs. Wiedered et al., 33 Fed. Rep. 583. Fraim vs. 
Sharon Valley Malleable & Gray Tron Co., 27 Fed. Rep. 
457. Cary vs. Domestic Spring Bed. Co., 26 Fed. Rep. 
38. Robinson on Patents, Sec. 1171.) 

Tt is also contended that the decree of the Cireuit Court 
of New York against the United States Electric Light- 
ing Company, sustaining the patent, which decree has 
been affirmed in the Court of Appeals of the Second 
Circuit, is conclusive of complainants’ right to the writ 
for which they now ask. No doubt is entertained as to 
the conclusive effect of that decree here and elsewhere 
as to all matters in issue in that cause. For although re- 
spondents were not a party to that litigation, the court 
would not on a preliminary motion consider any matter 
which passed to judgment in that suit. But the Goebel 
defense was not made in that suit, and therefore the 
case has not the authority on this motion which has been 
ascribed to it. (National Hat Pouncing Machine Co. vs. 
Hedden et al., 29 Fed. Rep. 147. Lockwood vs. Faber, 
27 Fed. Rep. 63. The Bailey Wringing Machine Co. vs. 
Fr. F. Adams et al., 3d B. & A. 96.) 

Another suit by the complainants against the Beacon 
Vacuum Pump and Electrical Company in the Circuit 
Court for the District of Massachusetts is in a different 
attitude. In that suit the Goebel defense was made, and 
upon motion for preliminary injunction recently heard 
and allowed, it was overruled. It is contended that the 
ruling in that case should be recognized and followed as 
a precedent in respect to the present motion. And per- 
haps, if the issue, the testimony and the situation of the 
parties appeared to be the same in both cases, such re- 
sult might follow; more from the persuasive effect of the 
opinion of another court on the same matter than from 
any notion of authority ascribed to such opinion. In 
courts of equal jurisdiction proceeding concurrently in 
the investigation of the same subject the right and duty 
of each to exercise independent judgment cannot be 
denied. That they should in the end reach the same 
result is greatly to be desired, but one cannot become 
an echo to the other for that praiseworthy purpose. In 
this instance the consequences to flow from diverse 
opinions are not regarded as serious. In the Massachu- 
setts Circuit, and here as well, the motion is inter- 
locutory; and in each case the ruling may well enough 
stand upon the situation of the parties. And we have 
much additional testimony to that upon which the court 
acted in the Beacon case; so that upon all points I do 
not feel compelled to accept the opinion of the court 
in that case. 

The ruling of the court, however, in the Beacon case 
suggests the propriety of taking security from respondent 
for observing the decree in case complainants shall ulti- 
mately prevail in this suit. There are other considera- 
tions also which should have weight in that direction. 
It was suggested by complainants’ counsel that respondent 
is a concern of small capital; and that it was made so 
with intent to avoid responsibility in respect to the in- 
fringement now alleged against it. This was not denied, 
and I suppose we may take it to be true. The retort 
was in the form of a charge against complainant that it 
used its monopoly of electric lamps to control the sale of 
all kinds of electric machinery and apparatus. This 
charge also passed without denial, and it is not difficult 
to conceive of circumstances in which it would be neces- 
sary to ascertain whether it is true. Referring only to 
the charge against respondent of insufficient capital and 
assets the duty of the court is plain to provide for the 
contingency of a decision against it. I need not refer 
to the possible effect of cross-examination in the case of 
a multitude of witnesses. What now seems plain enough 
may altogether disappear and new facts may come to 
the surface under that crucial test. 

The injunction will, therefore, be refused if the re- 
spondents shall give a bond in the sum of $20,000 con- 
ditioned for the payment of such sum (if any) as may 
be decreed in favor of complainants on the final hearing 
of this cause. The bond to be filed with the clerk of the 
court and to be approved by the clerk or by a judge of 
the court within twenty days from this day. 
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Effect of Judge Hallett’s Decision. 





The decision unquestionably was a surprise to the elec- 
trical fraternity in general. The unbroken series of de- 
cisions in favor of the Edison interests already rendered, 
as well as the quietness with which the case was pre- 
pared and conducted, all pointed to a similar result in 
this suit. To those who-were present at the trial, how- 
ever, and who closely followed the case, it was apparent 
that the judge was impressed with the quality and 
quantity of the evidence brought forward by the de- 
fendant, and a decision in favor of the Columbia In- 
candescent Lamp Company was not a surprise to many, 
and was even confidently predicted by some. 

From a strictly legal point of view the opinion rendered 
by Judge Hallett does not in any way definitely settle the 
great struggle between the Edison interests and the outside 
manufacturers. Although the judge has clearly and quite 
positively defined his views on this motion for a prelimi- 
nary injunction, it is not to be inferred that he would neces- 
sarily render a similar decision when the case was brought 
to final hearing. In fact he might, upon the presentation 
of the case at final hearing and the examination of the wit- 
nesses whose affidavits were introduced in the preliminary 
hearing, reverse his own decision. However much the 
ultimate result of the suit may interest the counsel on 
either side, or even the litigating companies, it is not of 
so much moment to the general public, since it is generally 
believed that the patent in suit will expire before the case 
can be brought to a close. 

The real interest centres on the effect of the decision 
from a practical or commercial standpoint. Has the 
General Electric Company been effectually checked in 
its attempt to secure a complete monopoly of the in- 
candescent lamp business? Can the Columbia Incandes- 
cent Lamp Company and the remaining companies 
against whom action has not yet been brought, continue 
the manufacture of lamps? Can the lamp companies 
already enjoined take steps, with any prospect of suc- 
cess, toward the vacating of their injunctions? or can 
new companies be formed without the certainty of being 
at once restrained? These are questions which every 
one interested in the lamp industry is now asking. 

The consensus of opinion seems to be that the monopoly 
of the incandescent lamp business has passed from the 
hands of the General Electric Company. If a company 
owning such patent rights succeeds in closing up every 
rival manufacturer save one, and that one is left in the 
field to pursue its business unmolested, the apparent 
monopoly of the company is of comparatively little value. 
It seems to be admitted on both sides that there are only 
two courses which are open to the General Electric Com- 
pany, one to push the case toa final hearing, the other to 
let the whole matter drop and to allow the Columbia In- 
candescent Lamp Company and other companies that 
are not yet enjoined to continue their business as hereto- 
fore. In case the first line of policy is pursued, it will be 
necessary to examine at final hearing the several hundred 
witnesses whose affidavits have been introduced in the 
trial, and in all probability this would cover an extended 
period, durirg which it is generally believed that the 
Edison patents will have expired. If, on the other hand, 
no further action is taken by the General Electric Com- 
pany, of course the few remaining companies can manu- 
facture lamps, and it will then be possible to obtain lamps 
of other than the Edison make with almost as much ease 
as before the decision of the great patent suit. 

When a motion for a preliminary injunction is refused, 
there is, it is claimed by those well versed in patent law, 
no right of appeal. The only legal step that can be taken 
is to press the matter toa final hearing, which occurs in 
the same circuit and probably before the same judge. 
After that decision is reached, however, it can be carried 
to the U. 8. Circuit Court of Appeals. 

The effect of this decision upon the companies against 
whom injunctions have already been granted is also a ques- 
tion of great interest. It is now possible for the enjoined 
companies to ask the court which granted the injunction 
to vacate that injunction on the ground that new evidence 
has arisen. In this case the question would be argued be- 
fore the judge in the same way that was done on the mo- 
tion for a preliminary injunction, and the judge will render 
an opinion in the same manner as before. As to whetber 
such a motion to vacate these injunctions would be success- 
ful before the Eastern judges is a question which can 
only be decided by trial, and upon which there seems to be 
considerable difference of opinion. One well-known law- 
yer expresses the opinion that Judge Colt would not reverse 
his own decision in the face of the new evidence, and that 
his decision would probably serve as a precedent for all 
Eatern judges; while in the West it is highly probable 
that opinions along the same line as that of Judge Hallett's 
would be the result of any suit brought there. It is con- 
sidered quite certain that any decision hereafter rendered 
in the same circuit upon a motion for a preliminary in- 
junction would accord with that of Judge Hallett. 

According to this the prospects for the Western lamp 
manufacturers seem bright. The Columbia Incandescent 
Lamp Company and the two or three other companies not 
yet enjoined can, it is claimed, proceed to manufacture 
lamps, and there is reason to believe that new companies 
organized in the West, especially in the judicial circuit in 
which the recent opinion was rendered, will enjoy the 
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same privilege. If such is the case the atmosphere of the 
electrical field is greatly clarified, and the state of uncer- 
tainty which has existed for the past few months is re- 
lieved. 


The effect of the decision upon the Sawyer-Man Company 
and the other companies in this section can hardly be es- 
timated at present. The New York judges have never beeh 
called upon to render an opinion on what is now known as 
the ** Goebel defense,” and itis impossible to predict what 
their attitude on this question would be. The Westinghouse 
Company is interested at present in the manufacture and 
sale of its new stopper lamp, and apparently has not taken 
an such active interest in the recent lamp litigation as the 
other smaller companies. 

The opinions of those especially interested in this line, 
and whose position and experience renders them able to 
speak with intelligence. is always of interest, and several 
of them are given below. One g¢ntleman, thoroughly 
posted on the suit of the Columbia Incandescent Lamp 
Company, expresses himself as follows : 

**The General Electric Company now has but twocourses 
before it. It must either press the St. Louis suit to a final 
hearing, which involves the examination of several hun- 
dred witnesses and the consumption of several years time, 
during which the Edison patent will expire, or it must let 
the matter drop where it is. It must decide for itself.” 

Mr. Park Benjamin, whose wide acquaintance with 
patent law lends special interest to his opinion, expresses 
the following views: 

“The decision simply shows that a state of facts not 
sufficient to raise a doubt as to the validity of a patent 
in the mind of one judge, may be sufficient to raise that 
doubt in the mind of another. And this is all that has 
been done. It was not necessary to anticipate the patent 
on a motion for preliminary injunction, to have that 
motion denied; so that it seems to me hardly safe to 
jump to the conclusion that the Edison patent will be 
or even is now substantially overthrown, although it is 
true, owing to the short lifetime which remains in that 
patent, that a final disposition of the case in court cannot 
probably be reached before the Edison right will expire. 

“I am perfectly unbiased in this matter, having no 
professional interest in either side of the controversy, 
direct or indirect. I do not hesitate to express the opin- 
ion, however, that if ultimately it be judicially determin- 
ed that Mr. Goebel did, at the time he says, make the 
invention which he claims, such a decision will amount 
to an attestation of a miracle. There is such a thing as 
history and such a thing as progress in this world; and 
an invention is the product of both man and the condi- 
tions which surround him. That Goebel may have made 
a lamp like one of the old forms, which were adduced at 
the various earlier trials in anticipation of Edison’s lamp 
may be possible; but that Goebel did what Edison did, 
and nearly twenty years before, I refuse to believe for 
the same reason that I refuse to believe any other state- 
ment, which, in the light of-known historical progress, 
does violence to Common sense. 

“The foundations of the great Roman Catholic 
Cathedral on Fifth Avenue, if I remember rightly, had 
been laid at the time Mr. Goebel claims to have had his 
lamp. For many years the church was unbuilt, but 
finally it was erected, and then, after a lapse of more 
years, the two graceful steeples completed the archi- 
tect’s work. Following the Goebel precedent, perhaps 


thirty or forty years hence, some may rise and remark: 


“Do you see those two beautiful marble steeples up 
there in the air? Well, I built them about 1865.’ 

“ ‘Why, how could you do that?’ answers the surprised 
recipient of this astounding information. ‘The church 
itself was not built then, and those steeples would not 
stay up in the air by themselves, even if you accom- 
plished the miracle of putting them there.’ 

“J don’t know and I don’t care. All I know is that 
I had them up there. Witter & Kenyon can explain 
it better than I can. If you don’t believe it, you are a 
hireling of the cathedral architect. Here are several of 
my friends from the East side who saw those steeples 
then, and here are Messrs. Pope & Cross, who are of 
opinion that on that part of the earth’s surface at that 
time, the attraction of gravitation gave out. That settles 
it. Vilitier, avaunt.’ 

“‘And yet I doubt whether the citizen of the next 
century would be convinced by that argument. 

“‘My good child,’ said the pious missionary to the 
puzzled infant from the sluns, unable to grasp the meta- 
physics of a miracle, ‘suppose I should tell you that last 
night I saw two moons? What would you then say?’ 

* ‘Say yer lied!’ 

““Put-tut; I am a clergyman, and I tell you I do not 
lie. Now, what would you say?’ 

“ ‘Say yer wuz drunk,’ 

“And, alas, such I fear will ever be the attitude of the 
skeptical world toward the miracle of to-day.” 

The president of one of the alleged infringing lamp 
companies stated that he was not surprised at the result, 
as the case at Boston had been so hurriedly prepared 
that the defense was not in a position to counteract the 
unfavorable impression produced on Judge Colt by the 
startling nature of the Goebel claim. The General Elec- 
tric Company, in his opinion, would be deterred by this 
decision from proceeding against other alleged infringing 
companies until the final hearing, the course of which, 
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howevet, might be necessarily prolonged to almost the 
date of the expiration of the patent. 

Orie of the counsel of the General Electric Company 
stated that while the plaintiffs recognized the decision 
of Judge Hallett as a reverse, yet they considered it only 
a tempcrary otie which would be overcome at the final 
hearing. The decision was the result of a very consetva- 
tive view on the part of the court, and merely implied 
that in Judge Hallett’s opinion the claims of Goebel 
should not be summarily disposed of, but given an op- 
portunity to be presented in regular course where wit- 
nesses could be cross-examined and the matter fully 
investigated. The probabilities are that neither the de- 
cision of Judge Hallett nor that of Judge Colt would 
have been different if the former had rendered his 
opinion on the record of the Beacon case and the latter 
on that of the Columbia case. In short, the decision 
means that Judge Hallett, unlike Judge Colt, was not 
prepared to dispose of Goebel’s claim summarily, and 
his action merely gives the defense a statue for trial by 
regular procedure. Similar refusals to grant preliminary 
injunctions were met with in the Bell telephone suits . 
without affecting the final result. The decision will not 
affect the view previously held by the General Electric 
Company in regard to the other infringing companies, 
and the Columbia case will be vigorously prosecuted to 
a final decision. 

Mr. H. Ward Leonard stated that the favorable de- 
cision at St. Louis would bring into greater prominence 
the remarkable nature of the Goebel defense. That one 
working under relatively unfavorable conditions should 
independently evolve the several vital principles con- 
cerned in a successful incandescent lamp seemed mar- 
velous, and if the claim is established it will take rank 
as one of the curiosities of invention. Aside from the 
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all-glass exhausted receiver and platinum leading-in 
wires, that a material like bamboo should have been 
chosen, and then further made into a filament of high re- 
sistance, is most remarkable in view of the elaborate 
and extended experiments with unrivaled facilities that 
preceded Edison’s discovery of the same material and 
principle. Mr. Leonard thinks that the Hallett decision 
will not prevent the General Electric Company from 
pushing the matter to a final decision, nor change their 
intentions in regard to proceeding against the other 
alleged infringing companies. In the latter case, how- 
ever, the probabilities are that a new line of defense 
will be vigorously presented and keep up interest in 
what will be regarded as a historic litigation. 

_— ooo] oo 
J. H. Rhotehamel, President of the Columbia Incandes- 

cent Lamp Company. 





Mr. J. H. Rhotehamel was born Oct. 20, 1857, on a farm 
in Miami County, O., where he remained until he was 15 
years of age, acquiring his early education in a country 
school, after which time he attended Antioch College, at 
Yellow Springs, O., not completing the course, however. 
After leaving school he engaged in teaching, and then 
went into the real estate and investment business, which 
business he pursued up to the time of entering the electrical 
business. 

After leaving Ohio he spent a few years in Chicago, and 
then went to St. Louis in July, 1889, immediately organiz- 
ing the present firm, the Columbia Incandescent Lamp 
Company, whose prosperous business has depended largely 
on his individual efforts. 

Mr. Rhotehamel is entirely self-made, and has made his 
way in the world entirely unassisted, having only re 
ceived $100, which was given him at the age of 21 years. 

Soon after the Columbia Incandescent Lamp Company 
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was siied by the Edison Electric Light and the Edison Gen- 
eral Electric companies, Mr. Rhotehamel made a personal 
investigation of the Goebel prior use, and after carefully 
investigating the same was impressed with its genuine- 
ness and truth, and immediately made arrangements to use 
this defense in the case just heard. When the decision was 
handed down by Judge Colt, granting an injunction against 
the Beacon Vacuum Pump and Electrical Company, he was 
somewhat surprised. but did not lose his confidence in the 
geauineness of the defense and the final outcome of it; and 
even though almost the entire electrical world had then 
concluded it would be useless to present this defense further, 
he advised his company to make it, and after presenting all 
the facts to local counsel, Mr. C. C. Fowler, of the firm of 
Fowler & Fowler, and Judge E. B. Adams, of the firm of 
Boyle & Adams, on their advice proceeded to prepare the 
defense, with the result as shown in the case just tried. 
But for Mr. Rhgtehamel’s confidence and persistency this 
defense would have been abandoned, and the Goebel matter 
never presented further. 

Those who have followed the arguments in this case as 
presented in the columns of THE ELECTRICAL WorRLD for 
April 22 cannot fail to have been interested in the admir- 
able defense which Mr. Rhotehamel’s confidence and per- 
sistency in the matter have given to the world. Whatever 
may be the views of our readers in this matter, Mr. Rhote- 
hamel's position and attitude must have challenged their 
admiration, and the electrical public owe him and his com- 
pany a debt of gratitude for the fight they have made, al- 
most single-handed, for what they believed was right. 
This case has, in fact, made history, for had not this trial 
taken place, one of the most important chapters in the 
history of electrical invention must have remained un- 
written. 

At the time of the Beacon trial the whole electrical fra- 
ternity awaited almost with bated breath the outcome, 
and in anticipation of the result those most unfavorably 
affected by the previous rulings entered into a compact for 
mutual defense. Had Judge Colt ruled in favor of the 
Beacon company, their course would have been clear. It 
having been otherwise, however, a split occurred in their 
councils as to what should be their future course. The 
majority considered Goebel defense untenable. Mr. 
Rhotehamel thought otherwise, and a break in the ranks of 
the opposition to the General Electric Company ensued, and 
the subject of this sketch was left alone to back his own 
judgment. 

But the same good judgment which has marked Mr. 
Rhotehamel’s career in the past, and enabled him to sur- 
mount seemingly impassable barriers before, has been 
demonstrated by the result in the present case. While no 
one can censure those who, differing in opinion from Mr. 
Rhotehamel, refused to lend assistance in this fight, which 
was fora common cause, there cannot but be a feeling 
among those who have borne the brunt of the fray that the 
fainter-hearted must regret their position, Mr. Rhote- 
hamel, on the other hand, must review this latest step in 
his career as the brightest of all,) and THe ELECTRICAL 
WORLD is not the least of all his friends in extending to him 
and to the company he represents, as well as to the attor- 
neys who successfully engineered the case, their most 
hearty congratulations for the great fight made and the 
important victory won, 
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Praise for the St. Louis Lamp Report. 





A number of very gratifying compliments have come to 
THE ELECTRICAL WORLD regarding its elaborate report of 
the St. Louis Edison-Columbia lamp case. It was the only 
journal present at the trial, and of course the only one that 
had a complete or satisfactory report of the proceedings. 
One of its editors and its own special artist had gone all the 
way to St. Louis to report the case and illustrate the ex- 
hibits. 

Mr. W. S. Kaliske, manager of the Beacon Vacunm 
Pump and Electrical Company, of Boston, who was the 
first to bring forward what has since become known as the 
** Goebel defense,” writes as follows: 

‘* Your report of the St. Louis lamp case in this week's 
issue of your esteemed journal not alone deserves the high 
regard of your subscribers, but of the public in general. 
The promptness displayed by you in publishing the case so 
elaborately is highly commendable, and we are pleased to 
evidence our appreciation of the same. Your courteous 
recognition of the efficient manner displayed by Messrs. 
Witter & Kenyon in their arguments in the case for the de- 
fendants will be highly gratifying to the friends of these 
able attorneys, who have watched their untiring efforts 
while assembling the features of this important defense.” 

Mr. J. H. Rhotehamel, of the Columbia Incandescent 
Lamp Company, to whose personal exertions the success 
of the recent case is doubtless in large measure due, says : 

‘* T have noticed, with interest, your review of the lamp 
suit last week, as published in Taz ELEOTKICAL WoRLD of 
April 22, and have been very much gratified with the man. 
ner in which you handled the case. Itisa fair and im 
partial presentation of the matter.” 

Mr. A. 8. Terry, secretary and treasurer of the Sunbeam 
Incandescent Lamp Company, of Chicago, who was pres- 
ent during a part of the hearing at St. Louis, has to say : 

‘ [ wish-to compliment you on the full and complete _re- 
port of the hearing in the case of the Edison Electric Light 
Company against the Columbia Incandescent Lamp Com- 
pany, at St. Louis, published in your issue of April 22, 
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¢ Having been present during part of the hearing and 
taking great interest in the presentation of the case, I be- 
came familiar with the essential points in it, and no- 
tice that your report brings them out in a very full and 
complete manner. 

‘* As this decision is likely to prove of vital importance to 
the electrical industries, you deserve great credit for the en- 
terprise shown in publishing such 4 full and complete report.” 

Mr. F. H. Prentiss, president of the Buckeye Electric 
Company, of Cleveland, O., gives this as his opinion : 

‘* Your report of the proceedings in the incandescent 
lamp case at St. Louis deserves acknowledgment from 
the electrical fraternity, individually and collectively.” 

Mr, J. H. Cooke, Chicago agent of the same company, 
gives his views in the following characteristic language : 

** THE ELECTRICAL WORLD generally does business on the 
‘ While you're gittin’, git a plenty’ plan. You got all that 
was to be had from the St. Louis incandescent lamp pro- 
ceedings, and have given it to your readers in splendid form, 
for which you should receive some thanks and many ‘ads.’ ” 


Mr. F. S. Terry, manager of the Ansonia Electric Com. , 


pany, which handles large quantities of allclasses of elec- 
trical wpparatus, and is therefore an excellent representa- 
tive of the electrical supply industry, says : 

** | consider the publication in THE ELECTRICAL WORLD of 
the full argument and exhibits of the Columbia incatdes- 
cent lamp case an evidence of unusual journalistic enter- 
prise and one that should be much appreciated by the elcc- 
trival fraternity.” 
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Single Phase Alternating Current Motors, 


BY ELIHU THOMSON. 

I do not think that the letter of Mr. Brown, in 
your issue of April 22, 1803, affects my contention thit 
motors, working on a principle the discovery of which 
he had stated was the result of his own observations, were 
known in the art. I called attention in my letter to 
which he refers to my patent No. 407,344, in support of 
my assertion. I also stated that I had experimented with 
various forms of these motors, and I will now be more 
explicit in relation to them. One of my first motors had 
the relation of its field coils and armature as 1: 3; that 
is to say, the field circuit through which alternating cur- 
rents were passed, being single, there were three arma- 
ture circuits closed when running. 

Other motors made in 1889 have numerous armature 
cireuits in relation to the field coils. I tried smooth 
winding, but always found the projection armatures more 
effective. 

None of these motors were synchronizing motors, as 
Mr. Brown seems to think, but behaved just as he has 
stated in the words “only when running light will the 
speed approach synchronism. When loaded the speed 
of the rotating part sinks so far below synchronism that 
the current produced by this difference of speed gives 
the necessary torque. The extent of this drop depends 
on the form of the rotating part, etc.,’’ when referring to 
his modification. 

In my patent the statement is made that “many ar- 
rangements of coils and cores may be used.” Mr. Brown 
in his last letter says, referring to the work of Mr. Tesla 
and myself, “but I would point out that certain points 
in their machines were inherently defective, and that it 
was only by remedying these that I have been able to 
produce a practical single phase motor.” In other words, 
as I understand it, Mr. Brown in 1892 has remedied de- 
fects of motors the principles of which he now admits 
have been known a long time since. If this be so, then 
my original contention remains. Further, I submit that 
the remedies applied are just those which have been ap- 
plied to all classes of electrical machinery in the past 
few years—a more intelligent use of iron projections than 
formerly, I have the greatest admiration for the skill 
and engineering ability shown by Mr. Brown in his work, 
but must insist on the identity of principle of his motor 
and those which preceded it. 

In the statement at the close of his letter regarding the 
high frequencies in vogue in America, and “that there 
was nothing to prevent the adoption of a lower fre- 
quency in the then early stage, etc.,” he assumes a 
familiarity with American conditions in 1888-1889. The 
statements he makes show conclusively that he does not 
and did not possess this familiarity. The great demand 
for an alternating single phase motor in 1888-1889, and 
even now, is for one which will go upon the existing 
lines distributing alternating currents of 125 to 130 fre- 
quency. The actual fact was that in America up to 1889 
these frequencies had been largely introduced, and the 
desire for uniformity has continued the practice even to 
the present, when we know much better than we did 
then what the practical differences in the use of high 
or low frequencies are. There is now, indeed, a tendency 
in America to come down to lower frequencies, but it is 
as yet little more than a tendency. Let us suppose 
that we had in our possession, on sale, a few hundred 
of Mr. Brown’s modification of the single phase motor 
here in America, and of all sizes and capacities, and then 
put the question: Could we sell them to run en existing 
systems practically, economically and satisfactorily? and 
the bearing of the high frequency question, even to-day. 
in spite of tendencies, will be emphasized in the answer. 
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(By Our Special Correspondent.) 


The recently announced death of the electrician. 
Theodor Puskas, in his home in Budapest, recalls some 
of his experience in the. United States, where he was 
well known. His persistency is shown by the following 
incident: Being interested in the statements about the 
famous Keely motor in Philadelphia, he tried to obtain 
permission to see the motor, but as this was denied him 
he rented a house in the neighborhood and starting from 
his yard he excavated a tunnel leading into Keely’s 
laboratory, where he suddenly made his appearance in the 
night; after this he was permitted to work with Keely 
and spent many months with him. Being honest, how- 
ever, he soon found that Keely was a swindler, and that 
he produced his wonderful results by hidden reservoirs 
of compressed air. On hearing this the stockholders 
offered him a large sum of money in order to keep quiet 
about it, but he refused and exposed the fraud in the 
newspapers. 

When he first heard of the invention of the telephone 
he immediately went to Edison to buy his invention for 
Europe. Edison is said to have laughed and not to have 
believed that the invention had any such great practical 
value; nevertheless Puskas obtained the right for the 
whole of Europe except England, while a friend of his 
is stated to have obtained the right for America for $75,- 
000, a right which afterward yielded many millions. 
Puskas sold his right for the whole of Europe, except 
Paris, where he, himself, started an exchange, all of 
which he owned himself. 

He was very much interested in the problem of aerial 
navigation, and spent much time and money in experi- 
ments, the results of which, however, were not very 
satisfactory. He soon after sold the Paris telephone ex- 
change and returned to his 
home in Budapest, where 
he endeavored to start a 
telephone exchange. Not 
meeting with any = en- 
couragement, however, he 
again went to America, 
where he said he had 
always met with success 
and encouragement, at 
the same time complain- 
ing bitterly that his work 
was not appreciated in 
his own country. In his 
checkered career he kept 
returning to his pet idea 
of aerial navigation, with 
which he proposed to 
make war impossible. 

His last work was the in- 
troduction, in his own 
home, of what is known as the telephone newspaper, de- 
scribed recently in these pages, by means of which news 
was distributed to subscribers by telephone from a central 
news station. The system is at present in use in that 
city, and is stated to meet with approval. Before this, 
nobody had yet succeeded in arranging a telephone so 
that several hundred persons could hear the same mes- 
sage at the same time. This obstacle, however, he is 
said to have overcome completely, and it is stated that 
now half a million people can receive the same telephone 
message simultaneously with great distinctness. In his 
experiment, speech transmitted in Budapest was heard 
simultaneously in Vienna, Gratz, Trieste, Prague, and 
Bruenn. A speaker with a very loud voice, in a closed 
building, cannot be heard by more than 20,000 at one 
time, and even then the more distant ones cannot hear 
very distinctly, but with Puskas’ latest improvement half 
a million can hear the same voice by telephone with even 
greater distinctness. 

His intention was to bring out his invention first in 
America, His patriotic feeling, however, led him to in- 
troduce it in his own country first. With this invention 
he has made it possible that a monarch can talk with all 
the inhabitants of his kingdom as if he were addressing 
them directly. His last invention was a great improve- 
ment in long distance telephony. There was only one 
point left to be worked out, which he succeeded in over- 
coming, but communicated it to no one except possibly 
a Viennese professor. It is not unlikely, however, that his 
secret died with him. 

He was a most indefatigable worker, seldom taking 
any rest. Personally he was a most pleasant companion 
when not annoyed by failure. He enjoyed, particularly, 
playing innocent jokes on people, and even on the evening 
before he died, only a few hours before, he got out of bed 
rang up his brother by telephone and teased him by 
transmitting some important ficticious news in a dis- 
guised voice. Toward his friends he was self-sacrificing 
in the highest degree, and at one time, although not at 
all wealthy, he invited a friend to take a trip with him 
over the whole af the United States, paying all the ex- 
penses himself. In his death, Hungary loses one of its 
leading and most energetic electricians. 
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Explosion of a Storage Battery. 





Mr. F. GC. Bliss, of the Bliss Engineering Company, 
Washington, D. C., sends us an interesting account of an 
explosion of a storage battery which, fortunately, in this 
instance, had no serious results. Seven Julien cells being 
charged from a 110-volt circuit with 10 amperes, were 
disconnected while in circuit by disconnecting the wire 
joining the middle cell to the adjacent one, in order 
to put in another cell. At the instant of breaking con- 
nection there was a vivid flash followed by a loud ex- 
plosion; the cell was completely wrecked and several 
persons standing near were ‘thrown backward and 
deluged with acid. The heavy iron clamps which 
secured the top to the sides of the cell were forcibly 
broken and the iron handle thrown to the ceiling, break- 
ing out a section of lath and plaster where it struck. 

The explosion, of course, was due to the spark caused 
by breaking the circuit igniting the uncombined hydrogen 
and oxygen gases in the cell. A similar accident oc- 
curred in Pittsburgh several years ago with serious re- 
sults; in this case the cells were in a box closed with a 
lid, and the explosion occurred while an examination 
was being made by the aid of a candle, the flame of 
which ignited the gases that had accumulated before the 
lid was raised. 

Other cases have been noted, and as uncombined gases 
are always present near the end of a charge, due to the 
fact of the plates only taking up a portion of the gases 
released at that time, great care should be exercised in 
approaching a light or breaking a connection where the 
situation is such that the gases may have had an op- 
portunity to accumulate. Closed cells such as are used 
with phonographs are particularly liable to this ac- 
cident. 


~ > 
New Lamp Defence. 


It is rumored that a new defense has been prepared. by 
one or more of the alleged infringing lamp companies, to 
be interposed in case proceedings are instituted against 
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them by the General Electric Company. ‘The defense, it 
is said, will be based upon the priority of Swan as the 
inventor of the incandescent lamp. It will be held, ac- 
cording to rumor, that the consolidation of the Swan 
and Edison interests in England prior to the conclusion 
of the suit between them resulted in the merits of 
case being only partially developed there. 
—~9++ > oe 
Electrical Insurance Risks. 








An interesting point is considered by Mr. F, W. Fairfield, 
city electrician of Nashville, Tenn., in a recent communica- 
tion, which the discussion of insurance at the meeting of 
the Nitional Electric Light Association prompted him to 
send. Hestates that the underwriters have always laid 
great stress upon the interior wiring of buildings and its 
thorough and careful inspection, which is unquestionably 
right and necessary. He adds, however, that the inspec- 
tion of exterior wires is quite as essential if the least fire 
risk is to be attained The majority of fires which are 
attributed to electrical causes do not appear to result from 
interior wiring entirely, but from crosses and troubles in 
the outside wires, often a considerable distance away. It 
is to be noted that interior wires, after having been once 
placed and properly insulated, are likely to remain 
in that condition without disturbance; but in the 
case of exterior wires, they are constantly being 
changed, new circuits being added, old wires being 
taken down, and so forth. Moreover, telephone, telegraph, 
light and power wires will often be found using the same 
streets, sometimes the same poles, and frequently crossing 
and recrossing in close proximity to each other. It is evi- 
dent that where changes are frequently made in these wires 
there is great danger of their being crossed or grounded, 
and even the telegraph and telephone wires, innocent 
enough in themselves, may be the means of carrying a cur- 
rent into some building which is ill prepared to receive it. 
The underwriters can hardly exercise any authority over 
the wires in the stre<ts, or if they assume such it is with 
great difficulty enforced. The city authorities have ex- 
clusive supervision here, and their orders are alone likely 
to be obeyed. A continual inspection of exterior wires and 
the exercising of a general supervision of all construction 
work and changes, as well as the methods and means em- 
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ployed for making connections with buildings, the running 
of wires around cornices, placing guards over trolley 
wires, etc., would reduce to a great extent the danger of 


fires from electrical sources. 
—_ <> poem — ——-— 


The Story of the Evolution of the Edison Incandescent 
Lamp.—II. 

Hammer's Exhibit No. 6 shows four lamps which em- 

body the following features: A rounded bulb with elon- 


gated neck, the inside part also rounded and hollow ; and 





HAMMER’S EXHIBIT NO. 8. 


where the platinum leading-in wires are sealed onto the 
glass at the top of the inside part the glass is drawn up 
around the wires; the tips on the globe are somewhat 
poiated and hellow ; the carbons are of the paper horseshoe 
type and are held by platinum clamps which are clearly 
shown. These lamps were made late in the year 1879 
(November or December). 

Hammer’s Exhibit No. 7 shows similar lamps embody- 
ing several changes. It will be noted that the two lamps 
in the centre of the illustration are considerably larger than 
heretofore, and it was believed at that time that the lamps 
would last lunger in a larger inclosing chamber. Note that 





HAMMER’S EXHIBIT NO. 10. 


the tops of the lamps have long supplemental tips of solid 
glass. It was believed at this time thatair leaked into the 
globes at the point where the lamp was sealed, and it has 
been the practice up to within the past six or seven years 
to place these supplemental tips upon the globes. It must 
be noted that the sealing of the glass where the globe is 





HAMMER's EXHIBIT No, 12, 


joined onto the inside part is very roughly done in all of 
these early lumps, although the glassblowers who did 
this work were probably as skillful as any in the 
country at that time. These lamps were made very early 
in 1880. 

Hammer’s Exhibit No. 8 shows the use of a soft white 
German glass at the top of the inside part to effect a more 
perfect seal where the platinum wires pass through’ the 
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glass. Lamps 2 and 3 also show a new form of paper fila- 
ment. These lamps were made in the spring of 1880. 
Hammer’s Exhibit No. 9 shows a radical departure in the 
shape of the globe, necessitated by the ure of the long, high- 
resistance bamboo filaments, which Mr. Edison had decided 
to employ. Two shapes of globes are shown in the 
illustration. No. 1 is the first lamp 
of the type of globe now so generally 
in use which was ever made. 
It will also be noted that the in- 
side part has been depressed and 





the glass drawn up around the platinum wires, and the use 
of the white German glass has ceased. In Nos. 1, 2 and 3 
the clamps are of nickel, ani the difference between this 
clamp and the platinum clamp may readily be seen by 
comparing it with the clamps in No. 4. The sealing of the 
outside globe to the inside part is still very irregular, and 
is particularly noticeable in Nos. 2 and 4. These lamps 
were made early in the fall of 1880. 

Hammer’s Exhibit No. 10 
shows a set of eight-candle 
lamps, or, as they were at 
that time called, ‘‘ B” lamps, 





the filament being of bamboo, and one-half the length of 
16-candle lamps. It will be noted that astandard form of 
globe has now been adopted; that the supplemental tips on 
the tops of the globes have been shortened and improved in 
appearance; that the inside part has been squeezed together 
while hot, so that the platinum leading-in wires pass 
through a large piece of solid glass. Lamp No. 2 shows a 
slightly different shape of clamp. This is made of silver ; 
the others are of platinum. Particular attention is called 
to the butt of the lamp, which is made of woud, and into 
which the lamp is inserted. The wires leading from the 
lamp are soldered to contact rings insulated from each 
other, one plain and the other threaded, to facilitate mak- 
ing contact in the lamp socket. These lamps were made in 
the winter of 1850. 

Hammer's Exhibit No. 11 shows an experiment with 
silver-plated clamps. At this time experiments were being 
made with both silver and copper, to save the expense of 
the platinum clamps, which, up to that time, had been the 
standard, and also to make the contact between the plati- 
num wires and the carbon filament better. The silver is 
plainly shown in lamp No. 1, and in the other three lamps 
in the illustration the silver has been volatilized and de- 
posited upon the lamp globe. These lamps were made in 
January of 1881, save No. 1, which contained an eight- 
vandle carbon, and which was made in April, 1881. The 
improvement in the glass seals of the lamp is noticeable in 
these lamps and all lamps made at this period. 

Hammer's Exhibit No, 12 shows fwo of the earliest cop- 
per plated lamps, and attention is called to the very thick 
deposit of copper around the shanks of the carbon and 
leading-in wires. The first lamp in the illustration was 
considered at that time a pbenomenal lamp, as it was the 
first incandescent lamp which had made a long record, 
having lasted 1,589 hours at 16 candles. I remember the 
great interest which it attracted in the laboratory, and se- 
cured permission to keep this lamp when it gave out. The 
labels were placed upon it by me at that time. These 
lamps were made in the spring of 1881. 

Hammer's Exhibit No. 18 shows a set of the standard 
copper-plated lamps. These lamps were adopted as the 
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HAMMER’S EXHIBIT NO. 9- 


the leading-in wires; that the globe contains a high-resist- 
ance filament of carbonized bamboo; that the supple- 
mental tips on the globes are of the same general char- 
acter, and that the butts of the lamps are made of plaster of 
paris into which the globe is inserted while the plaster is 
soft, the copper wires being led to contact rings on the 
plaster stub, as shown. 

Hammer's Exhibit No. 14 shows a still more refined type 





HAMMER’S EXHIBIT NO. 11. 


of the Edison incandescent lamp and the most modern form. 
In the general characteristics it is the same as the lamp in 
Exhibit 18. The copper plating has been replaced by carbon 
paste, which has only come into extensive use within the 
past five years, the carbonized: filament of bamboo is 
slightly finer, the supplemental tip on the lamp has been 
omitted, and the plaster butt on the bottom of the lamp 





HAMMER's ExurBit Nos. 13 Anp 14. 


has been made smaller, and the contact rings have given 
place to a brass contact plate at the bottom and the threaded 
brass ring, as shown in the illustration. As already stated, 
these lamps marked certain radical steps in the develop- 
ment of the Edison incandescent lamp. There are many 
features of minor importance and a thousand and one ex- 
periments have been tried, that have not been referred to 
herein. 
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¢ Having been present during part of the hearing and 
taking great interest in the presentation of the case, I be- 
came familiar with the essential points in it, and no- 
tice that your report brings them out in a very full and 
complete manner. 

‘* As this decision is likely to prove of vital importance to 
the electrical industries, you deserve great credit for the en- 
terprise shown in publishing such a full and complete report.” 

Mr. F. H. Prentiss, president of the Buckeye Electric 
Company, of Cleveland, O., gives this as his opinion : 

‘* Your report of the proceedings in the incandescent 
lamp case at St. Louis deserves acknowledgment from 
the electrical fraternity, individually and collectively.” 

Mr, J. H. Cooke, Chicago agent of the same company, 
gives his views in the following characteristic language : 

‘* THE ELECTRICAL WORLD generally does business on the 
‘ While you're gittin’, git a plenty’ plan. You got all that 
was to be had from the St. Louis incandescent lamp pro- 
ceedings, and have given it to your readers in splendid form, 
for which you should receive some thanks and many ‘ads.’ ” 

Mr. F. 8S. Terry, manager of the Avsonia Electric Com. 
pany, which handles large quantities of allclasses of elec- 
trical wpparatus, and is therefore an excellent representa- 
tive of the electrical supply industry, says : 

‘* | consider the publication in THE ELECTRICAL WORLD of 
the full argument and exhibits of the Columbia incatdes- 
cent lamp case an evidence of unusual journalistic enter- 
prise and one that should be much appreciated by the elcc- 
trival fraternity.” 


_—_——___—__$-2-) +o 
Single Phase Alternating Current Motors, 


BY ELIHU THOMSON. 

I do not think that the letter of Mr. Brown, in 
your issue of April 22, 1803, affects my contention that 
motors, working on a principle the discovery of which 
he had stated was the result of his own observations, were 
known in the art. I called attention in my letter to 
which he refers to my patent No. 407,344, in support of 
my assertion. I also stated that I had experimented with 
various forms of these motors, and I will now be more 
explicit in relation to them. One of my first motors had 
the relation of its field coils and armature as 1:3; that 
is to say, the field circuit through which alternating cur- 
rents were passed, being single, there were three arma- 
ture circuits closed when running. 

Other motors made in 1889 have numerous armature 
circuits in relation to the field coils. I tried smooth 
winding, but always found the projection armatures more 
effective. 

None of these motors were synchronizing motors, as 
Mr. Brown seems to think, but behaved just as he has 
stated in the words “only when running light will the 
speed approach synchronism. When loaded the speed 
of the rotating part sinks so far below synchronism that 
the current produced by this difference of speed gives 
the necessary torque. The extent of this drop depends 
on the form of the rotating part, etc.,”” when referring to 
his modification. 

In my patent the statement is made that “many ar- 
rangements of coils and cores may be used.” Mr. Brown 
in his last letter says, referring to the work of Mr. Tesla 
and myself, “but I would point out that certain points 
in their machines were inherently defective, and that it 
was only by remedying these that I have been able to 
produce a practical single phase motor.” In other words, 
as I understand it, Mr. Brown in 1892 has remedied de- 
fects of motors the principles of which he now admits 
have been known a long time since. If this be so, then 
my original contention remains. Further, I submit that 
the remedies applied are just those which have been ap- 
plied to all classes of electrical machinery in the past 
few years—a more intelligent use of iron projections than 
formerly, I have the greatest admiration for the skill 
and engineering ability shown by Mr. Brown in his work, 
but must insist on the identity of principle of his motor 
and those which preceded it. 

In the statement at the close of his letter regarding the 
high frequencies in vogue in America, and “that there 
was nothing to prevent the adoption of a lower fre- 
quency in the then early stage, ete.,” he assumes a 
familiarity with American conditions in 1888-1889. The 
statements he makes show conclusively that he does not 
and did not possess this familiarity. The great demand 
for an alternating single phase motor in 1888-1889, and 
even now, is for one which will go upon the existing 
lines distributing alternating currents of 125 to 130 fre- 
quency. The actual fact was that in America up to 1889 
these frequencies had been largely introduced, and the 
desire for uniformity has continued the practice even to 
the present, when we know much better than we did 
then what the practical differences in the use of high 
or low frequencies are. There is now, indeed, a tendency 
in America to come down to lower frequencies, but it is 
as yet little more than a tendency. Let us suppose 
that we had in our possession, on sale, a few hundred 
of Mr. Brown’s modification of the single phase motor 
here in America, and of all sizes and capacities, and then 
put the question: Could we sell them to run en existing 
systems practically, economically and satisfactorily? and 
the bearing of the high frequency question, even to-day, 
in spite of tendencies, will be emphasized in the answer. 
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Theodore Puskas. 





(By Our Special Correspondent.) 


The recently announced death of the electrician, 
Theodor Puskas, in his home in Budapest, recalls some 
of his experience in the. United States, where he was 
well known. His persistency is shown by the following 
incident: Being interested in the statements about the 
famous Keely motor in Philadelphia, he tried to obtain 
permission to see the motor, but as this was denied him 
he rented a house in the neighborhood and starting from 
his yard he excavated a tunnel leading into Keely’s 
laboratory, where he suddenly made his appearance in the 
night; after this he was permitted to work with Keely 
and spent many months with him. Being honest, how- 
ever, he soon found that Keely was a swindler, and that 
he produced his wonderful results by hidden reservoirs 
of compressed air. On hearing this the stockholders 
offered him a large sum of money in order to keep quiet 
about it, but he refused and exposed the fraud in the 

r newspapers. 

When he first heard of the invention of the telephone 
he immediately went to Edison to buy his invention for 
Europe. Edison is said to have laughed and not to have 
believed that the invention had any such great practical 
value; nevertheless Puskas obtained the right for the 
whole of Europe except England, while a friend of his 
is stated to have obtained the right for America for $75,- 
000, a right which afterward yielded many millions. 
Puskas sold his right for the whole of Europe, except 
Paris, where he, himself, started an exchange, all of 
which he owned himself. 

He was very much interested in the problem of aerial 
navigation, and spent much time and money in experi- 
ments, the results of which, however, were not very 
satisfactory. He soon after sold the Paris telephone ex- 
change and returned to his 
home in Budapest, where 
he endeavored to start a 
telephone exchange. Not 
meeting with any en- 
couragement, however, he 
again went to America, 
where he said he had 
always met with success 
and encouragement, at 
the same time complain- 
ing bitterly that his work 
was not appreciated in 
his own country. In his 
checkered career he kept 
returning to his pet idea 
of aerial navigation, with 
which he proposed to 
make war impossible. 

His last work was the in- 
troduction, in his own 
home, of what is known as the telephone newspaper, de- 
scribed recently in these pages, by means of which news 
was distributed to subscribers by telephone from a central 
news station. The system is at present in use in that 
city, and is stated to meet with approval. Before this, 
nobody had yet succeeded in arranging a telephone so 
that several hundred persons could hear the same mes- 
sage at the same time. This obstacle, however, he is 
said to have overcome completely, and it is stated that 
now half a million people can receive the same telephone 
message simultaneously with great distinctness. In his 
experiment, speech transmitted in Budapest was heard 
simultaneously in Vienna, Gratz, Trieste, Prague, and 
Bruenn. A speaker with a very loud voice, in a closed 
building, cannot be heard by more than 20,000 at one 
time, and even then the more distant ones cannot hear 
very distinctly, but with Puskas’ latest improvement half 
i million can hear the same voice by telephone with even 
greater distinctness. 

His intention was to bring out his invention first in 
America. His patriotic feeling, however, led him to in- 
troduce it in his own country first. With this invention 
he has made it possible that a monarch can talk with all 
the inhabitants of his kingdom as if he were addressing 
them directly. His last invention was a great improve- 
ment in long distance telephony. There was only one 
point left to be worked out, which he succeeded in over- 
coming, but communicated it to no one except possibly 
a Viennese professor. It is not unlikely, however, that his 
secret died with him. 

He was a most indefatigable worker, seldom taking 
any rest. Personally he was a most pleasant companion 
when not annoyed by failure. He enjoyed, particularly, 
playing innocent jokes on people, and even on the evening 
before he died, only a few hours before, he got out of bed 
rang up his brother by telephone and teased him by 
transmitting some important ficticious news in a dis- 
guised voice. Toward his friends he was self-sacrificing 
in the highest degree, and at one time, although not at 
ull wealthy, he invited a friend to take a trip with him 
over the whole af the United States, paying all the ex- 
penses himself. In his death, Hungary loses one of its 
leading and most energetic electricians. 
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: Explosion of a Storage Battery. 





Mr. F. ©. Bliss, of the Bliss Engineering Company, 
Washington, D. C., sends us an interesting account of an 
explosion of a storage battery which, fortunately, in this 
instance, had no serious results. Seven Julien cells being 
charged from a 110-volt circuit with 10 amperes, were 
disconnected while in circuit by disconnecting the wire 
joining the middle cell to the adjacent one, in order 
to put in another cell. At the instant of breaking con- 
nection there was a vivid flash followed by a loud ex- 
plosion; the cell was completely wrecked and several 
persons standing near were ‘thrown backward and 
deluged with acid. The heavy iron clamps which 
secured the top to the sides of the cell were forcibly 
broken and the iron handle thrown to the ceiling, break- 
ing out a section of lath and plaster where it struck. 

The explosion, of course, was due to the spark caused 
by breaking the circuit igniting the uncombined hydrogen 
and oxygen gases in the cell. A similar accident oc- 
curred in Pittsburgh several years ago with serious re- 
sults; in this case the cells were in a box closed with a 
lid, and the explosion occurred while an examination 
was being made by the aid of a candle, the flame of 
which ignited the gases that had accumulated before the 
lid was raised. 

Other cases have been noted, and as uncombined gases 
are always present near the end of a charge, due to the 
fact of the plates only taking up a portion of the gases 
released at that time, great care should be exercised in 
approaching a light or breaking a connection where the 
situation is such that the gases may have had an op- 
portunity to accumulate. Closed cells such as are used 
with phonographs are particularly liable to this ac- 
cident. 


> +o __ —____- 
New Lamp Defence. 


It is rumored that a new defense has been prepared. by 
one or more of the alleged infringing lamp companies, to 
be interposed in case proceedings are instituted against 








HaMWER’S EXHIBIT NO, 7. 


them by the General Electric Company. ‘The defense, it 
is said, will be based upon thie priority of Swan as the 
inventor of the incandescent lamp. It will be held, ac- 
cording to rumor, that the consolidation of the Swan 
and Edison interests in England prior to the conclusion 
of the suit between them resulted in the merits of 
case being only partially developed there. 
OOOO 
Electrical Insurance Risks. 





An interesting point is considered by Mr. F. W. Fairfield, 
city electrician of Nashville, Tenn., in a recent communica- 
tion, which the discussion of insurance at the meeting of 
the Nitional Electric Light Association prompted him to 
send. He states that the underwriters have always laid 
great stress upon the interior wiring of buildings and its 
thorough and_ careful inspection, which is unquestionably 
right and necessary. He adds, however, that the inspec- 
tion of exterior wires is quite as essential if the least fire 
risk is to be attained The majority of fires which are 
attributed to electrical causes do not appear to result from 
interior wiring entirely, but from crosses and troubles in 
the outside wires, often a considerable distance away. It 
is to be noted that interior wires, after having been once 
placed and properly insulated, are likely to remain 
in that condition without disturbance; but in the 
case of exterior wires, they are constantly being 
changed, new circuits being added, old wires being 
taken down, and so forth. Moreover, telephone, telegraph, 
light and power wires will often be found using the same 
streets, sometimes the same poles, and frequently crossing 
and recrossing in close proximity to each other. It is evi- 
dent that where changes are frequently made in these wires 
there is great danger of their being crossed or grounded, 
and even the telegraph and telephone wires, innocent 
enough in themselves, may be the means of carrying a cur- 
rent into some building which is ill prepared to receive it. 
The underwriters can hardly exercise any authority over 
the wires in the stre:ts, or if they assume such it is with 
great difficulty enforced. The ¢ity authorities have ex- 
clusive supervision here, and their orders are alone likely 
to be obeyed. A continual inspection of exterior wires and 
the exercising of a general supervision of all construction 
work and changes, as well as the methods and means em- 
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ployed for making connections with buildings, the running 
of wires around cornices, placing guards over trolley 
wires, etc., would reduce to a great extent the danger of 


fires from electrical sources, 
———_-_-3 oo oe oe 


The Story of the Evolution of the Edison Incandescent 
Lamp.—II. 





Hammer's Exhibit No. 6 shows four lamps which em- 
body the following features: A rounded bulb with elon- 


gated neck, the inside part also rounded and hollow : and 





HAMMER’S EXHIBIT NO. 8. 


where the platinum leading-in wires are sealed onto the 
glass at the top of the inside part the glass is drawn up 
around the wires; the tips on the globe are somewhat 
poiuted and hellow ; the carbons are of the paper horseshoe 
type and are held by platinum clamps which are clearly 
shown. These lamps were made late in the year 1879 
(November or December). 

Hammer’s Exhibit No. 7 shows similar lamps embody- 
ing several changes. It will be noted that the two lamps 
in the centre of the illustration are considerably larger than 
heretofore, and it was believed at that time that the lamps 
would last lounger in a larger inclosing chamber. Note that 





HAMMER’S EXHIBIT NO. 10. 


the tops of the lamps have long supplemental tips of solid 
glass. It was believed at this time thatair leaked into the 
globes at the point where the lamp was sealed, and it has 
been the practice up to within the past six or seven years 
to place these supplemental tips upon the globes. It must 
be noted that the sealing of the glass where the globe is 





HAMMER's EXHIBIT No. 12, 


joined onto the inside part is very roughly done in all of 
these early lumps, although the glassblowers who did 
this work were probably as skillful as any in the 
country at that time. These lamps were made very early 
in 1880. 

Hammer’s Exhibit No. 8 shows the use of a soft white 
German glass at the top of the inside part to effect a more 
perfect seal where the platinum wires pass through’ the 


THE ELECTRICAL WORLD. 


glass. Lamps 2 and 3 also show a new form of paper fila- 
ment. These lamps were made in the spring of 1880. 
Hammer’s Exhibit No. 9 shows a radical departure in the 
shape of the globe, necessitated by the ure of the long, high- 
resistance bamboo filaments, which Mr. Edison had decided 
to employ. Two shapes of globes are shown in the 
illustration. No. 1 is the first lamp 
of the type of globe now so generally 
in use which was ever made. 
It will also be noted that the in- 
side part has been depressed and 





the glass drawn up around the platinum wires, and the use 
of the white German glass has ceased. In Nos. 1, 2and 3 
the clamps are of nickel, ani the difference between this 
clamp and the platinum clamp may readily be seen by 
comparing it with the clamps in No. 4. The sealing of the 
outside globe to the inside part is still very irregular, and 
is particularly noticeable in Nos. 2 and 4. These lamps 
were made early in the fall of 1880. 

Hammer’s Exhibit No. 10 
shows a set of eight-candle 
lamps, or, as they were at 
that time called, *‘ B” lamps, 





the filament being of bamboo, and one-half the length of 
16-candle lamps. It will be noted that a standard form of 
globe has now been adopted; that the supplemental tips on 
the tops of the globes have been shortened and improved in 
appearance; that the inside part has been squeezed together 
while hot, so that the platinum Jleading-in wires pass 
through a large piece of solid glass. Lamp No. 2 shows a 
slightly different shape of clamp. This is made of silver ; 
the others are of platinum, Particular attention is called 
to the butt of the lamp, which is made of woud, and into 
which the lamp is inserted. The wires leading from the 
lamp are soldered to contact rings insulated from each 
other, one plain and the other threaded, to facilitate mak- 
ing contact in the lamp socket. These lamps were made in 
the winter of 18-0. 

Hammer's Exhibit No. 11 shows an experiment with 
silver-plated clamps. At this time experiments were being 
made with both silver and copper, to save the expense of 
the platinum clamps, which, up to that time, had been the 
standard, and also to make the contact between the plati- 
num wires and the carbon filament better. The silver is 
plainly shown in lamp No. 1, and in the other three lamps 
in the illustration the silver has been volatilized and de- 
posited upon the lamp globe. These lamps were made in 
January of 1881, save No. 1, which contained an eight- 
vandle carbon, and which was made in April, 1881. The 
improvement in the glass seals of the lamp is noticeable in 
these lamps and all lamps made at this period. 

Hammer's Exhibit No. 12 shows two of the earliest cop- 
per plated lamps, and attention is called to the very thick 
deposit of copper around the shanks of the carbon and 
leading-in wires. The first lamp in the illustration was 
considered at that time a phenomenal lamp, as it was the 
first incandescent lamp which had made a long record, 
having lasted 1,589 hours at 16 candles. I remember the 
great interest which it attracted in the laboratory, and se- 
cured permission to keep this lamp when it gave out. The 
labels were placed upon it by me at that time. These 
lamps were made in the spring of 1881. 


Hammer’s Exhibit No. 18 shows a set of the standard 


copper-plated lamps. These lamps were adopted as the 
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standard type in the spring of 1881, except the form of the 
base of these lamps which was adopted in the following 
fall or winter. It will he noted that the deposit on the 
lamps is much lighter than in the previous one ; that 
there is a general uniformity in thesize and shape of th e 


globe ; that the inside part shows the pressed seal around 
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the leading-in wires; that the globe contains a high-resist- 
ance filament of carbonized bamboo; that the supple- 
mental tips on the globes are of the same general char- 
acter, and that the butts of the lamps are made of plaster of 
paris into which the globe is inserted while the plaster is 
soft, the copper wires being led to contact rings on the 
plaster stub, as shown. 

Hammer’s Exhibit No. 14 shows astill more refined type 





HAMMER’S EXHIBIT NO. 11, 


of the Edison incandescent lamp and the most modern form. 
In the general characteristics it is the same as the lamp in 
Exhibit 13. The copper plating has been replaced by carbon 
paste, which has only come into extensive use within the 
past five years, the carbonized: filament of bamboo is 
slightly finer, the supplemental tip on the lamp has been 
omitted, and the plaster butt on the bottom of the lamp 





HAMMER’s ExuiBit Nos. 13 AND 14, 


has been made smaller, and the contact rings have given 
place to a brass contact plate at the bottom and the threaded 
brass ring, as shown in the illustration. As already stated, 
these,lamps marked certain radical steps in the develop- 
ment of the Edison incandescent lamp. There are many 
features of minor importance and a thousand and one ex- 
periments have been tried, that have not been referred to 
herein. 
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Electricity at the World's Fair. 





THE ELECTRICAL PLANT IN MACHINERY HALL. 


VIsIT to a plant in process of 
installation is oftentimes 
more interesting and in- 
structive than a view of the 
same in the completed state. 
Where but one view is 
porsible, that of the com- 
pleted plant is by far the 
preferable, but a view of 

the plant in both conditions is preferable to either. 

This week we will take a stroll through the immense 
electrical plant (the largest in the world) in Machinery 
Hall, and as we pass rapidly from the eastern end of the 
hall to the western, observe the state of completion of the 
various component parts which goto make up this vast 
display. 

The seven Worthington pumps, in so far as they are 
to supply water for the electrical fountains, are already 
complete and ready for operation. Adjoining these is lo- 
cated the large 600-h. p. double expansion cross compound 
Ball engine. This is also completed, and will run two 175- 
kw. multipolar General Electric Company’s dynamos, 
which will be employed to illuminate the electrical foun- 
tains. 

‘lhe high pressure cylinder of this engine is 20 inches 
and the low pressure cylinder 36 inches in diameter ; the 
engine will have a stroke of 18 inches, make 224 revclu- 








THE E. P. ALLIS 2,000-H. P. ENGINE AND 10,000-LIGHT WESTINGHOUSE DYNAMO. 


tions per minute, and weighs complete 72,000 pounds. This 
engine is especially interesting from the fact that it is 
probably the largest high speed engine in this country. It 
will be assisted in its especial fountaiu duty by a 200 b. p. 
Armington & Sims engine, which is but partially com- 
pleted. This latter engine was built under the direction of 
the General Electric Company by the Southwark 
Foundry and Machine Company, of Philadelphia, and is 
triple expansion. It will drive two large multipolar gen- 
erators direct, which have 12 poles each. The field pieces 
of these latter are on the ground but not yet put together. 
The shaft, which is common to both armatures, is also on 
the ground ready to be placed on its bearings, when the 
building up of the armatures will be commenced. In this 
engine the three cylinders are arranged, as electricians 
would say, in parallel, connecting with separate crank pips 
or cranks at an angle of 120 degrees with each other and 
connected between and balanced by two heavy iron discs. 

The Eddy company has two multipolar (four pole) gen- 
erators erected and ready for running and one of similar 
size and pattern not yet complete. These are located to the 
west and are driven by Dick & Church tandem com- 
pound engines not yet in running order. In the same block 
with the latter and to the south are two E. P. Allis engines, 
also as yet unfinished. 

In the next block, on the aisle, the Stearns Manufacturing 
Company, of Erie, Pa., has erected a 600-h. p. tandem 
compound engine to drive two Mather generators not yet 
in place. To the south of this is another tandem compound 
engine of 400 hb. p., driving two Mather 120-kw. gener- 
ators. These latter are already in operation and doing 
service on the power circuit. 

Adjoining these are two Springfield Ideal engines, each 
operating two large 500 volt C, & C, motors, also connected 
to the power circuit, 
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Next we come to aportion of the Brush exhibit occupy- 
ing a block by itself. In this there are already 12 arc light 
machines of 60 lights each in operation. There will be 16 
in all; but four, though on hand are not yet in working 
order. The Brush switchboard is avery neat and hand 
some piece of furniture, made of hard rubber, and stands 
between the generators and the Ball & Wood engines 
which drive the plant. Ofthese engines there are four— 
one 250h. p. and three 200 b. p. This plant may be said 
to be almost complete and in operation. 

We next come to what may be termed the central ex- 
hibit of the generating plant, viz., the great E. P. Allis 
2,000-h. p. engine which drives two of the 10,(00 
light Westinghouse alternators in tandem. This enormous 
engine is now ready for the steam, and is worthy of a little 
of our time even in this cursory view of the building. The 
fly wheel of this engine is 30 feet in diameter and 62 inches 
face, and looms up above everything else in the building at 
present. On thi3 enormous tlywheel will run two belts 
driving two of the great 10,000-light Westinghouse dynamos. 
The engine is of the triple expansion type having four cy]- 
inders—26, 40, 60 and 70 inches in diameter. The length of 
stroke will be 72 inches. To the south of the Allis engine 
is situated a 200-h. p. compound condensing engine of the 
McEwen make, of Ridgeway, Pa. This is now running two 
CU. & C. 80 kw. 250-volt generators, which have for some 
time been supplying current for the elevators in the Ad- 
ministration Building. 

Still to the south of this and in the same block is the 
Fraser & Chalmers 1,0U0-h. p. engine, still incomplete. 
This is also a triple expansion machine with four cylinders 

and is intendedtorun a single 
Westinghouse 10,000-light gen- 
erator. The latter is nearly, 
but not quite, complete. 


In the immediate vicinity, but to the west, closed in at 
present by canvas walls, are two 250-h. p. Westinghouse 
compound engines, which have for some time past been 
driving two alternating current generators for lighting 
purposes in the Administration and Service buildings. 
These engines make 250 revolutions per minute at 125 
pounds of steam, and are belted each to a separate gen 
erator. 

South of this tent-like structure, occupying the very 
centre of the south wall of the Palace of Mechanic Arts, 
which, by the way, is the official title of Machinery Hall, 
reached by two galleries, is the magnificent switchboard 
by which are controlled all the numerous circuits from the 
Westinghouse dynamos used for incandescent lighting at 
the Exposition. This is by far the largest and most elab- 
orate switchboard ever constructed in the world, and will 
doubtless share, with the 12 great generators which it 
controls, the chief interest of constructing engineers visit- 
ing this enormous exhibit. 

There are really two swiichboards, both constructed of 
white marble and arranged in tiers ; the upper contains the 
switches controlling the exciter machines, which are four 
in number and are what are termed “ direct connected 
kodak type” machines ; these are wound for 250 volts and 
each has a capacity for 400 ampéres. These four work in 
multiple and furnish current to excite the fields of the 
twelve 1,000-light and two 4,000-light alternators which 
constitute the Westinghouse lighting plant. This board is 
therefore known as the *“ exciter board” and is the stand- 
ard Westinghouse ‘railway switchboard. The other 
board is known as the dynamo toard, and this is divided 
into 26 panels, all essentially alike, each of them controlling 
a separate generator, It will be remembered that each of 
the 10,000-light generators is really two machines, and each 
of these is capable of separate control, Each large gener- 
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ator, therefore, bas two panels on this board, making 24, 
and the two 4,000-light machines each have a panel, mak- 
ing 26 panels. 

Each panel consists of two field rheostats, field switches, 
dynamo changing switch, voltmeter, ammeter and pilot 
lamp.’ 

There are 40 feeders at present connected with this board. 
and each feeder is supplied with a voltmeter and ammeter, 
compensator, Stilwell regulator and pilot lamp, dynamo 
changing switch and plug panel; this equipment consti- 
tutes the feeder board. 

The upper board is 71 feet long by 9 feet 3} inches high, 
and the lower is 38 feet by 11 feet 1} inches. 

All of the 12 large machines are in this immediate 
vicinity. Of these, seven are, at this writing, ready to 
run and the remainder will be in the same condition before 
this article is on the press. Four of the 12 not yet re- 
ferred to are to the west of the canvas tent and are each 
coupled direct to a 1,000-h. p. compound Westinghouse 
engine ; another will be driven by a 1,000-h. p. MeIntosh& 
Seymour engine and another by two Buckeye engines of 
500 h. p each, coupled in parallel. These are all very near 
completion and will be ready for operation not later than 
April 2%. 

In regard to these large generators which have already 
been illustrated and partially described in THE ELECTRICAL 
WoRLD, it may be said in addition that there are 72 poles 
on each machine—36 to each armature. The arrange- 
ment is such that the phases of the two armatures differ 
from each other by 90 degrees, and that there is a separate 
collector to each armature ; thus each machine may send 
out two circuits. The switching arrangements are such 
that a simple alternating current for lighting purposes may 
be sent out, or two such currents differing in phase by 90 
degrees may be supplied for Tesla two-phase motors, 

or two of the four wires of these two circuits may be com- 
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bined, forming a three-wire system for Tesla three-phase 
motors. 

In this exhibit, as well as throughout the buildings, may 
be seen the stopper Jamp in full blaze, which not long ago. 
on their first appearance excited such interest because of 
their supposed evasion of the Edison patent. While speak- 
ing of this lamp, it may be well to say that the statement 
of Mr. Seward in his argument before Judge Hallett, in St. 
Louis, recently, that ‘‘ If the defendants (the Columbia In- 
candescent Lamp Company) think they can use iron or 
copper leading-in wires they are welcome to do so,” would 
seem to set at rest, as far as his authority goes at least, 
all question as to their infringement of the Edison patent. 

To the west of the Westinghouse incandescent lighting 
plant comes the Fort Wayne arc lighting installation, con- 
sisting of one 80-lighter, one 60-lighter, and fourteen 50- 
lighters, together with one 150-kw. 500-volt Fort Wayne 
generator. These are all ready to run, and will be driven 
by one 300-h. p. cress compound, one 250-h, p. tandem 
compound, one 150-h. p., and two 100-h. p. simple engines, 
all of the Buckeye make, no two alike. 

Across the aisle to the west of this Buckeye engine plant 
are located the Standard arc dyramos. There are 20 of 
these, which will be run by four Russell engines. All of 
these, including the arc switchboard, are ready for use. 

Still farther to the west, occupying separate blocks, are 
two groups of Thomson-Houston arc machines. In one of 
these there are 16 and in the other 10. These are in place, 
but the engines which will drive them are not yet erected. 

The Western Electric Company, which has contracted 
to supply 500 arc lights, has its machines on hand, but 
none of them are erected. 

The boiler plant which is to drive all but the last two in- 
stallations, viz., that in the boiler house proper, is prac- 
tically complete. 
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Thus it will be seen that the heart of the electrical ex- 
hibit—viz., that portion which is to supply the vital energy 
to all of the exhibits in the Electricity Building—is practi- 
cally complete. We wrote of its condition on Wednesday, 
April 19. Almost everything that is incomplete now will 
ke finished by Saturday, thus allowing a full week for test- 
ing previous to the inaugura- 
tion,on May1. Much bas been 
said in the papers in regard to 
the incomplete condition of 
the Exposition. That it should 
be incomplete at the opening 
would seem to be inevitable, 
but as far as the electrical 
part is concerned there will be 
more than one can examine 
critically in a whole week's 
time completed and in run- 
ning order the day the gates 
; =x are open. Immense progress 

. RS ee has already been made in 
A QuIEeT CORNER IN THE the Electricity Building, and 

ELEctriiciITy BuiLpine. while the floors still look 
somewhat bare they are rapidly losing this appearance, 
and there will be much that will be attractive on the open- 
ing day. 

ELECTRIC LAUNCHES AT THE WORLD’S COLUMBIAN 
EXPOSITION, 

A novel means of transportation, and one that will prove 
a most attractive feature of the World’s Columbian Exposi-_ 
tion at Chicago this summer, will be the fleet of 50 electric 
launches, which will make regular trips over a course of 
about three miles on the lagoons and other interior waters 
at Jackson Park. The plan of water connection was first 
conceived by Mr. Frederick Law Olmsted, the landscape 
architect of the Exposition, and Gen.C. H. Barney, of 
New York, is undoubtedly the originator of the scheme to 
employ electric passenger launches. These boats will run 
from 8 a. m. until the fair closes at night, and the landings 
on the course will enable passengers to get on or off at any 
of the buildings and principal points of interest, thus 
rendering the launch fleet the best means of communica- 
tion between different parts of the grounds, as well as the 
most delightful method of obtaining a general view of the 
magnificent buildings, which all front on the la- 
goons and canals. 

As may be supposed, the competition for this valu- 
able concession was very great. Several concerns 
were bidders for this exclusive privilege, and each 
of them was required to build a sample boat to be 
submitted to trial tests during the months of June 
and July last, to determine which class of craft 
was best suited to fulfill the requirements of pas- 
senger traffic on the Exposition waterways. Steam, 
naphtha, and electric launches were tested, with § 
the result of success for the electric boat Electra. * 
owned by the Electric Launch and Navigation j 
Company, of New York, which concern was there-'} 
upon awarded the franchise. 

The general dimensions of the boats to be used 
will be 35 feet 10 inches in length over all, with a 
beam of 6 feet 3 inches, a draft of 28 inches, and 
they will seat comfortably about 30 passengers jij 
each. The motive power will be furnished by " 
storage batteries, manufactured by the Consolidat- 
ed Electric Storage Company, and motors especially 
designed and constructed by the General Electric 
Company. Batteries and motor are placed beneath the 
seats and flooring, so that the utmost carrying capacity of 
the boats can be availed of ; and they are absolutely free 
from smoke, grease, offensive odors and vibration. 

Each boat in actual daily operation during the Fair will 
cover on an average 40 miles a day, with one charge. The 
total mileage per day for the 50 launches will therefore ag- 
gregate 2,000 miles, or more than from New York to Chi- 
cago and back each day. 
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A SCENE IN THE GERMAN SECTION. 


The normal speed, all that is allowed by the World’sl 
Fair, is six miles per hour. A speed of eight miles per 
hour is, however, at the control of the pilot for emer- 
gencies., 

The batteries used for supplying current to the motor aré 
tie latest and most improved form of the well known Con- 
solidated Electric Storage Company. 

The four-h. p. motor that is directly connected with the 
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propeller shaft was especially designed by the General 
Electric Company for this purpose and has shown itself 
efficient and durable. The controller consists of magneti 
cally controlled switches operated by a lever at the pilot’s 
right hand. Four speeds ahead and two astern are found 
to satisfactorily answer all purposes. 

Should any batteries be injured by an accident they can 
be replaced in less than five minutes. 

For the regular and moderate speeds required the batter- 
ies are first grouped in three divisions of 26 cells in series, 
giving a pressure of 52 volts, and, when operating, a dis- 
charge of 42 to 45 ampéres, or 14 to 15 ampéres per series. 
This grouping operates with and without a resistance in 
circuit as the pilot may manipulate the lever. The other 
grouping consists in putting the cells in each launch in 
two groups of 39 cells in series, giving a pressure of 78 volts 
and a discharge through the motor of about 55 ampéres. 
This grouping also operates with and without a resistance. 
This method of grouping is used to prevent over discharg- 
ing from the batteries and to give a steady and continuous 
current to the motor. 

When a launch returns to its dock at the charging sta- 
tion from its 40 miles run it is connected with the charging 
circuit in less than one minute by an independent switch- 
board connected to feeders from large General Electric 
Company's dynamos in Machinery Hall. For the 10 to 12 
hours’ run a charge of five to seven hours at an average 
rate of 15 ampéres will ordinarily recharge the batteries. 

The course to be taken by the launches will be from the 
north side of the Agricultural Building. along the south 
side of the Manufactures Building, thence up the north 
canal through the east lagoon, turning into the north inlet 
past the Fisheries Building to the Clam-bake landing. 
Thence, back agaiv through the inlet, and into the north 
lagoon, to the Fine Arts Building; from there returning, 
and down the west lagoon and north canal to the starting 
point. : 

The landings will be as follows: Agricultural Building, 
north side ; Liberal Arts Building, south end ; Liberal Arts 
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THE CHICAGO ELECTRIC WIRE COMPANY’S EXHIBIT 


Building, southwest corner ; Liberal Arts Building, west 
centre ; Government Building, north side ; Fisheries Clam- 
bake, Illinois State Building, Wo-nan’s Building, Horti- 
cultural Building, Transportation Building, Mines and 
Mining Building, Electricity, northeast corner ; Electricity, 
southeast corner. 

The round trip will occupy about 52 minutes, and the 
fare for the same will be 50 cents. 

The officers of the company are : President, Henry Steers; 
vice-president, E. J. Moore ; secretary and treasurer, Alfred 
Skitt. 

The officers in immediate charge of the operation of the 
concession on the grounds are: General manager, UC. D. 
Wyman; superintendent, C, H. Barney; electrical engineer, 
R. N. Chamberlain. 

For the use of its principal officials, the Exposition has 
purchased four of these boats, similar to the above, but 
with decks and interior more highly finished, and different 
colored awnings. One of these boats will be appropriated 
to the use of Chief of Construction D. H. Burnham, another 
to Director-General Geo. R. Davis’ convenience, and the 
other two will be assigned tothe Council of Administration, 
of which Mr. H. N. Higinbotham is the head. 

The uniform of the employees will be: For pilots, dark 
biue suit, double-breasted coat, navy style cap, with word 
*- Pilot” on cap; for guards, both on boats and land- 
ings, similar dress, except coat to be single breasted, and 
word ‘‘ Guard” on cap; for ticket men, same, except word 
‘** Ticket Agent” on cap. 

The boats will be carpeted with perforated rubber mats, 
with a solid canvas backing to catch all dirt and water. 
The cus!:ions are of leather, stuffed with hair. The awnings 
and side curtains are striped orange and black, of pattern 
and color selected by E. 1), Millett, Director of Colors. 

The boat shed and charging station will occupy the east 
and south sides of the Agricultural Annex, some 700 feet 
in all. 

A few of the numerous advantages of electric launches 
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over those using coal, gas or oil may be stated as follows 

Absolute freedom from smoke, gas, odor, heat, ashes, cin- 
ders, dirt, greese and other things of the kind that greatly 
mar the pleasure of passengers in previous styles of 
launch without electricity ; freedom from noise, whether 
from gear-wheels, exhaust or other sources ; motor arma- 
ture directly coupled to the propeller shaft ; no jerking or 
jarring, the only motion being smoothly rotary, not recip- 
rocal; simplicity; no government inspection and no 
licensed engineer or any crew at all required; the manage- 
ment is so simple that ladies and children operate the boats 
with ease ; absolute safety, no danger of explosion ; avail- 
ability—the only launch which has its power always ready 
for immediate use; greater stability than any other launches, 
from the fact that the weight of motive power is beneath 
the flooring; great carrying capacity, the motor being 
under the floor, batteries under the seats, and the entire 
boat space free for passengers. 





In the accompanying illustrations two of the most at- 
tractive exhibits in the Electricity Building are shown, 
that of the Bell Telephone Company and that of the Chi- 
cago Electric Wire Company, both of which were briefly 
described in the last issue of The Electrical World. 

—_————-o-e-@ oo" 
Armour Institute. 





With the University, and Mr. P. D. Armour’s latest 
gift, the Armour Institute, Chicago seems destined to 
become devoted to scientific as well as commercial en- 
terprises. 

The building, pleasantly situated in the residence por- 
tion of the city, is of brownstone and brick, and the in- 
terior finished in white marble. The power plant is nearly 
completed, and consists of two Stirling water tube 
boilers and a 200-h. p. Hamilton-Corliss engine, which is 
to be run either condensing or non-condensing. Rope 
transmission will be used to connect the engine with the 
line of countershafting. Four dynamos will be attached to 
this line by friction clutches. The dynamos will be both 
alternating and direct. Two will be used for lighting, one 
for power and the fourth for experimental purposes. All 
the machinery in the laboratories will be operated by 
motors. In the basement there are rooms for wood work- 
ing, founding, forging and drafting, and several store and 
tool rooms. On the first floor there will be a mechani- 
cal laboratory and a machine shop, the office of the 
president and the general library. The 
second floor is devoted to the departments 
of electricity, chemistry and physics, each 
with ample laboratories and lecture rooms. 
There will be fourteen more or less distinct 
departments, but the aim of the institute is 
to become a technical school of the highest 
grade. The technical course will be in me- 
chanieal and electrical engineering, physics 
and chemistry. Each laboratory will be 
provided with a complete technical library, 
and, in addition, there will be a _ general 
library of literary, historical and scientific 
works. The institute will be opened in Sep- 
tember next. 

The appointment of the scientific faculty 
are: Victor C. Alderson, of Chicago, pro- 
fessor of mathematics; James C. Foye, of 
Lawrence University, professor of chemistry; 
a Wilbur M. Stine, of the Ohio University, 
professor of electrical engineering; W. H. Runyon, of the 
Chicago University, instructor in physics; EB. W.. Cooke, 
of Chicago, director of school of mechanical engineering. 


Moonlight Table for May, 1893. 


Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of May, under his modified form 
of moonlight schedule : 





TABLE NO. 2. 
Frund’s New Moonlight 


; TABLE NO. 1. 
Standard Moonlight. 


























Philadelphia System. System. 
| ex err | 
Date. Light. Date. | Exting. Date.| Light. ‘Date. | Exting. 
1 |7:30p.M.| 1 | 9:00P, Mm. |». poe 
2 | 7:30 | 2 |10:00 1 3] iru.) 3 ieee 
3 | 7:30 | 3 |t0:50 3 | 7:30 | 3 |10:50 
4 | 7:30 | 4 |11:50 4 | 7:30 | 4 |11:50 
5 | 7:30 | 6 |12404.M.|) 5 | 7:29 6 |12:40a.m. 
6 7:30 7 1:20 6 | 7:30 a. 1:20 
7 | 7:30 | 8 | 2:10 7 | 7:30 | 8 | ane 
8 | 7:30 | 9 | 2:40 8 | 7:30 | 9 | 2:40 
9 | 7:30 |} 10 | 3:10 9 | 7:30 | 10 | 3:10 
10 | 7:30 | 11 | 3:30 10 | 7:30 | I | 3:30 
11 | 7:30 | 12 | 3:50 11 | 7:30 12 | 3:50 
12 | 7:40 | 13 | 3:50 12 | 7:40 | 13 | 3:50 
13 7:40 | 14 | 3:40 13 7:40 4 8:50 
14 | 7:40 15 | 3:40 14 | 7:40 | 15 | 3:40 
15 | 7:40 16 | 3:40 15 | 7:40 } 16 {3:40 
16 ' 7:40 17 | 3:40 16 |.7:40 17. | 3:40 
17 8:10 18 | 3:40 | 17 7:40 | 18 | 3:40 
18 | 9:50 19 | 3:40 || 18 | 7:40 19 | 3:40 
19 |10:50 20 | 3:40 19 | 7:40 | 90 3:40 
20 (11:50 21 | 3:40 |} 20 | 7:40 21 3:40 
21 | 21 =| 7:40 22 | 3:40 
22 (12:10 a. M 22 3:40 || 92 | 7:50 | 22 |12:00 m. 
23 | 12:30 23 | 3:40 23 |12:30a.m.| 23 | 3:40a.m. 
24 (12:50 24 | 3:40 | 23 | 7:50p.m.| 23 |12:00 m. 
25 | 1:10 25 3:49 | 24 |12:50a.m. 1 24 | 3:40a.M. 
26 | 1:30 26 | 3:40 24 | 7:50P.M. | 24 |12:00 M. 
27 | 1:50, 27 | 3:40 || 25 | 1:10a.M. | 25 | 3:404.M, 
28 No light. 28 | No Kept. 25 | 7:50 P.M. 25 (12:00 Mm. 
29 | Sohgbt.| 29 | Nolight.!; 26 | 1:10 4. mM. 26 | 3:40a.m. 
30 | Nolight. 30 | Nohght.| 2 | 7:50 Pp. mM. 26 (12:00 Mm, 
31 | 7:50 P.M. | 31 | 9:50P.M.|| 27 | 7:50 27 /|12:00 
| 28 | 7:50 28 {12:00 
|| 2 | 7:50 29 |12:00 
| 30 | 7:50 30 |12:00 
| 3 7:50 3L (12:00 


| 


Total hours. 


Total hours lighting, 140.20. 
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Capacity and Self-Induction in High Potential Circuits. 





BY CHAS. PROTEUS STEINMETZ. 

‘Ten years ago electric lighting was in a remarkable 
condition; the alternating current dynamo, which in the 
earliest time of electric lighting had ruled unrestrictedly, 
had left the field to the continuous current dynamo and 
the arc lamp; the incandescent lamp was being introduc- 
ed, and the alternating dynamo soon expected to be seen 
only in museums of ancient history. 

The introduction of the alternating current trans 
former suddenly changed the whole aspect. In long dis- 
tance incandescent lighting the alternator found an ap- 
plication where the continuous current dynamo was out of 
question, and even where both curre.ts came into com- 
petition, the alternate current, due to the ease of its trans- 
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formation, frequently carried the day. Only in the field 
of arc lighting the continuous current has still maintain- 
ed a superiority, due to the early development of 
the high potential continuous current arc light system. 

With the rapid spread of the alternate current system, 
phenomena became noticeable which had no analogy in 
continuous current circuits. Ohm’s well established law 
seemed not to hold any more for alternating currents. 
Sometimes the current flowing was far below the value 
expected from the resistance of the circuit. E. M. Fs. 
were consumed in circuits far in excess of the product 
of current and resistance. Amperes multiplied by volts 
did not give the watts, the energy, any more, and large 
“wattless” currents flowed into circuits where no work 
worth speaking of was being done. Several E. M. Fs., 
acting upon the same circuit, gave, combined, a resulting 
BP. M. F. not equal to the sum of the E. M. Fs., as in con- 
tinuous current circuits, but less, and currents divided 
into branches, so that the sum of the branch currents 
was larger than the undivided currents. 

In part, the explanation of these phenomena lies in the 
nature of the alternating current. What we call alter- 
nating current, or alternating E. M. F., is in reality a 
mean value, the square root of the mean square, of the 
ever-varying instantaneous values. If now two E. M. 
I's. so combine that the maximum values of the one 
coincide in time with the maximum values of the other, 
the resultant E. M. F. is evidently larger than if the 
maximum values of the one coincide with the minimum 
value of the other, and vice versa. In the first case the 
resultant is equal to the sum of the components; in the 
second case; it is far less. . 

Hence, in combining alternating currents, EB. M. Fs., 
etc., they have not to be combined by single addition or 
subtraction, but their difference of phase has to be taken 
into consideration; that is, they have to be combined by 
the law of parallelogram; that is, representing the LE. 


M. Fs., currents, etc., in their magnitude and phase by 
two lines, O A and O B (Fig. 1), their resultant, is the 


diagonal O © of the parallelogram, with O A and OB 
as sides. Evidently, the diagonal O C is smaller than the 
sum O A +O B, and may be even smaller than either 
of the components, if the angle A O B is obtuse. That 
means that two alternating currents may combine into 
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a resultant current which is smaller than either of the 
two currents, or a current of, say, 20 amperes may divide 
into two branch currents of 30 amperes each. 

E. M. Fs. differing in phase from the impressed E. M. 
F. are called into play by the self-induction of alternat- 
ing current circuits. The alternating current produces 
aun alternating magnetic field around the wires, which 
induces E. M. F's. therein. These self-induced E. M. Fs. 
O B, combine with the impressed E. M. F. O A to form 
the resulting E. M. F. O C, which produces the current. 

Now the self-induced E. M. F. OB is 90 degrees behind 
the current in phase, hence 90 degrees behind the re- 
sultant E. M. F. OC, and, consequently, theangle A 
O B ts obtuse; that is, O C less than O A. ‘That means 
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self-induction decreases the E. M. F. and causes the cur- 
rent to lag behind the impressed E. M. I’. by an angle A 
OC. 

So the self-induction, long known to the telegraphers 
as “time constant,’ which made the relays kick and 
work sluggishly, appeared in the alternating current cir- 
cuits as a potential consumer and lag producer. Taking 
these counter E. M. Fs. of self-induction into account, 
Ohm’s law reigns supreme in alternating current circuits 
also. 

Hardly were these phenomena of self-induction under- 
stood when a new puzzle appeared. In the Ferranti 
mains, concentric cables working under 10,000 volts 
pressure, instead of the expected drop of potential, a rise 
of potential was noticed, so that the potential at the re- 
ceiving end was higher than at the generator end of the 
circuit. Still more marked, though less discussed, wus 
this phenomenon in the Frankfurt-Lauffen transmission 
of 300 h. p. over 116 miles at 20,000 volts. There, when 
running under light load or no load, in the low potential 
feeders between dynamo and step-up transformer, a rise 
of potential appeared, so that the BE. M. F. was lowest 
at the dynamo terminals, and when going along the 
feeders from the dynamo generator to the step-up trans- 
former, the difference of potential steadily increased, 
and was highest at the terminals of the step-up trans- 
former. In this case the ratio of transformation of the 
converter was larger than the ratio of turns. That 
means, when there were 50 volts at the dynamo ter- 
minals, at the primary terminals of the step-up trans- 
formers the potential was already 55 volts, and at the 
secondary terminals it was greater than 55 times the 
ratio of turns. 

The explanation of this phenomenon is very simple. We 
have seen, in Fig. 2. that the E. M. F. OB, induced by 
self-induction in the circuit, combined with the impressed 
E. M. F. O Ato form the resulting E. M. F. OC. The 
self-induction OBlags 90 degrees behind the current. 
Since in an ordinary lighting circuit the current flows 
with the resulting E. M. F., that is, the E. M. F. OC at 
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the consumer terminals, in this case the self-induction 
OB lags 90 degrees behind the resulting E. M. F. OO, 
and the resulting E. M. F. OCis slightly less than the 
impressed E. M. F. O A—the E. M. F. of generator in 
our case. 

If, however, the current O D (Fig. 3) lags behind the 
resulting E. M. F. OC, as, for instance, in a motor circuit, 
the self-induction OB, being 90 degrees behind the cur- 
rent O D, makes an obtuse angle with the resulting E. 
M. F.OC. Completing this parallelogram, we see that the 
resulting E. M. F. OC is greatly less than the impressed 
. M. F. OA. This is the explanation of the well known 
fact that on an inductive load the potential drops off 
greatly, due to the self-induction of the feeders and 
transformers. 

If, however, by some means the current OD is made 
to be in advance of the resultant E. M. F. OC, the self- 
induction O Bmakes a sharp angle with the resulting 
Ek. M. F. OC. Hence, completing now the parallelogram 
OBC A, we see that the resultant E. M. F. OC is larger 
than the impressed E. M. F. O A; or, in other words, if 
OA is the E. M. F. at the dynamo terminals, and O B 
the self-induction of the feeders, the potential rises in 
the feeders, due to self-induction, and reaches at the 
end of the feeders, or the primary terminals of the step- 
up transformers, the value O C. 

This phenomenon, rise of potential due to self-induc- 
tion, takes place if the current is ahead of the FE. M. F. 
in phase. 

A condenser in an alternating current circuit con- 
sumes a current which is practically 90 degrees ahead 
of the E. M. F. at the condenser terminals. Hence, con- 
necting a condenser in parallel to an alternating current 
circuit, the advanced condenser current, in combining 
with the current in the other part of the alternating 
current circuit, will give a resulting current, which is 
more or less in advance of the current in the consumer 
circuit, and is, consequently, if the lag in the consumer 
circuit is not excessive, in advance of the E. M. F.; and 
if this is the case, the self-induction in the part of the 
circuit between generator and branching points will 
cause a rise of potential, as Fig. 4 shows, 
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On the other hand, if the current in the consumer cir- 
cuit has a considerable lag, the angle of phase between 
the condenser current and the current in the consumer 
circuit will be obtuse, and the resulting current less 
than either of the branch currents; that is, a small cur- 
rent supplied by the dynamo will, after a large con- 
denser current has branched off, leave a large current 
for the consumer circuit. It need not be remarked 
here that the difference of phase between current and 
E. M. F. is less in the resulting current than in either 
of the branch currents, since otherwise this phenomenon 
would contradict the law of the conservation of energy. 

Now, a long. distance line has a considerable capacity, 
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and therefore acts as a condenser connected in parallel 
to the main circuit, and consumes a charging current 90 
degrees ahead of the E. M. F., which charging current, 
in combining with the main current, advances the phase 
of the current, and thereby gives rise to the before- 
described phenomena. 

The charging or condenser current (or “wattless” cur- 
rent) of the line is proportional to the E. M. F. The 
main current necessary to transmit a given amount of 
power is inversely proportional to the E. M. F. Hence 
condenser current 
-main current 
the line capacity, is proportional to the square of the line 
potential, and also to the frequency. This explains why 
these capacity effects become noticeable only at very 
high potentials. 

The self-induction is proportional to the current. The 
current, at a given power, is inversely proportional to the 

self-induction a 
impressed E. M. F. pe marenpedy 
proportional to the square of E. M. F.—other conditions 
being equal. Hence, in a given power transmission, the 
high potential line will be the seat of capacity, the low 
potential feeders and the transformers the seat of self. 
induction. 

In considering the phenomena in such a complex cir- 
cuit, it is preferable to bring all the parts of the circuit 
to the same condition, for instance, to the generator 
potential, by reducing the electric quantities in the high 
potential line and the consumer circuit by means of the 
ratio of turns of the interposed transformers. So, for in- 
stance, if the step-up transformers have the ratio of 
turns of 1: 500, the step-down transformers the ratio of 
turns 400:1, we will divide all the line E. M. Fs. and 
multiply the line currents by 500, the consumer E. M. F. 
- divide the line 
inductance, and multiply the capacities by 500? = 25,000, 
etc., to reduce them to the conditions of the generator, 
and are enabled then to represent the whole circuit in 
a continuous diagram with the resistance as abscissae. 

Let us, as an instance, consider a case similar to the 
Irankfort-Lauffen plant, that is, a transmission of 200 
kilowatts at 25,000 volts and 50 periods over a distance 
of 50 miles. Step-up transformers may have the ratio of 
turns 1:500. The circuit will consist of, 60 feet primary 


the ratio , and therefore the effect of 


E.M. F. Hence the ratio 
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feeders, from dynamo to step-up transformer, of 2 inches 

diameter and 24 inches apart, having a resistance of R = 

00036 ohm. and an ohmic inductance of .0084 ohm.* 

The step-up transformers have a resistance of .0002 

ohm, and an inductance of .003 ohm. 

The line has a resistance of 375 ohms, an inductance of 
5 ohms, and a capacity of 1 microfarad. Hence, re- 
luced to the generator potential, the line resistance is 
0015 ohm. the inductance .0003 ohm. and the capacity 
nductance = — .0158 ohm. The step-down transformers 





*As “ohmic inductance” I call the quantity 2 xuL, which ie of 
the dimensions “ resistance;” it can be expressed in ohms, and has 


the direet physical meaning, E. MF. induced 


s>nvenient for practical use than the henry, 


; hence is of more 
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have, again, the resistance .00020hm. inductance .008 
ohm. 

From this, by combining for the different parts 
of the circuit the E. M. F. impressed, consumed by re- 
sistance and inductance, and by combining the main 
current and the capacity current in their proper places 
by the law of parallelogram; the electric circuit diagram 
is easily derived, and is given in Figs. 5 to 8, for a con- 
stant potential of 40 volts at the receiving end; that is, 
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aut the secondary terminals of the step-down transformer, 
and for the different conditons: 
Vig. 5. non-inductive load of 5,000 amperes. 
ar 7 eee! ee - 
7 open circuit (no load) 

“ § inductive load of 5,000 amperes and of 60 degrees 

lag (50% plant efficiency). 

I. denotes the E. M. F., II. the current, and III. the 
difference of phase between the current and E. M. F. at 
the different parts of the circuit. ; 

At a non-inductive load, Fig. 5, the E. M. F. drops con- 
siderably in the low potential feeders, rises in the trans- 
former, drops again in the line and still more in the 
transformer. The current in the line first decreases 
slightly, then increases, and, though the line consumes a 
charging current of about 3,000 amperes, still 210 am- 
peres mcre come out of the line than are sent into it. 
The curve Ill. gives the reason, skowing the current 
ahead of the E. M. F. in the first transformer and the first 
part of the line, producing the rise of potential in the 
transformer, the decrease of current in the line. In the 
dynamo, the low tension feeders, the last part of the line 
and the second transformer, the current lags behind the 
F. M. F., and hence self-induction causes the potential 
to drop, but capacity the current to rise. The dynamo 
has to produce 66.25 volts to get 40 volts to the receiving 
end. 

Very different are the conditions at a light lord, of 
2,000 amperes (Fig. 6). At 31 volts the dynamo sends 
2.900 amperes into the circuit, and 2,000 amperes at 40 
volts come out at the other end. The potential rises 
from 31 volts at the dynamo up to 44 volts at the second- 
ary of the first transformer, and then slowly decreases; 
the current decreases in the first part of the line, and re- 
mains almost stationary in the last. The current is in 
advance of the E. M. F. everywhere, except at the end 
of the line and in the second transformer, and has no 
lag in the dynamo and receiving circuit. 

In Fig. 7, on open circuit, or no load, 10 volts at the 
dynamo terminals are sufficient to maintain 40 volts at 
the end of the circuit; that is, the combined action of 
self-induction and capacity has increased the impressed 
EK. M. F. fourfold, so that, passing from the dynamo 
along the low tension feeders, for every 32 inches we go 
away from the dynamo the E. M. F. rises 1 volt; 2,600 
amperes disappear in the line. The whole way through 
the current is almost 90 degrees in advance of the E. M. 
F. 

If now, for instance, by the gathering of moisture on 
the insulators, the capacity of the line should rise ‘to a ca- 
pacity inductance of —.012 ohms, 4.7 volts at the dynamo 
would be sufficient to maintain 40 volts at the other end 
of the circuit, and 3,400 amperes, leaving the dynamo at 
practically no lag, would disappear in the line. 

Just the opposite takes place when feeding into an in- 
ductive circuit at the receiving end of the line (Fig. 8). 
The current lags more or less behind the E. M. F. in the 
whole circuit, the E. M. F. drops greatly, from 73 volts 
to 40 volts, but 2,380 amperes sent into the line by the 
generator come out as 5,000 amperes at the receiving 
end, and still the line “consumes” a charging current of 
nbout 3,550 amperes. 

it will be interesting to note what takes place if the 
Kk. M. F. is kept constant at the dynamo terminal, at, 
say, 60 volts (lig. 9). 

Short circuiting the secondary of the stepdown trans- 








THE ELECTRICAL 


former, 4,100 amperes will flow through the circuit, 
representing 38 kilowatts at the dynamo. The highest 
potential in the line is 6,950 volts. 

Loading the receiving circuit by an inductive load of 60 
degrees lag, and .008 ohms impedance, will not change 
the current, but still 4,100 amperes at 32.8 volts will 
arrive, representing 67 kilowatts. The dynamo, however, 
will produce only 1,940 amperes, representing 88 kilo- 
watts. The highest line potential is now 23,650 volts. 

At a non-inductive load of .008 ohm, 4,540 amperes at 
36.3 volts will arrive, equal to 165 kilowatts; 4,350 
amperes, equal to 242 kilowatts, will be sent out by the 
dynamo. The highest line potential is 23,150. 

At a non-inductive load of .020 ohm, 3,870 amperes 
arrive at 77.4 volts—more than the dynamo potential— 
equal to 299 kilowatts; 5,600 amperes, equal to 336 kilo- 
watts, leave the dynamo; the line potential, however, 
rises far beyond the normal, to 42,500 volts, and most 
likely something breaks down. 

On open circuit, however, 15,600 amperes would leave 
the dynamo to disappear in the line, and not a wattless 
current either, but a current representing 320 kilowatts. 
Since, however, in this case, constant potential of 60 
volts at the dynamo terminals, and open circuit at the 
receiving station, the line potential rises to 120,000 volts, 
this means certain destruction. 

A slight increase of the line capacity can, if the line 
insulation would stand it, bring the line potential up to 
260,000 volts, nine times the value calculated by the 
ratio of the transformation. However, even if the line 
could stand this potential, the dynamo could not give 
the power to produce. the required “wattless” current of 
43,500 amperes and 2,500 kilowatts. 

Hence we see that in this circuit, at constant EK. M. 
I’. at the dynamo terminals and a transformer ratio 
1-500, the line potential can assume any value between 
7,000 volts and practically infinite, and while short-cir- 
cuited is harmless, but open circuit at the receiving end 
means certain destruction. 

It must be understood, however, that the present case 
represents an extreme condition—transmission of com- 
paratively small power over very great distance, at ex- 
tremely high line potential and low generator potential. 
Usually, if we have to deal with larger powers, shorter 
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distances, lower line potentials and higher generator 
potentials, the capacity-self-induction effect will be very 
much less marked. 


Safety Fuses versus Magnetic Cut-Outs in Electric 
Railway Work. 





BY W. E. HARRINGTON, 


The sole object of this article is to bring into promi- 
nence one of the most objectionable and vexatious 
troubles incident to the practical operation of an electric 
railway, and to give a solution, which has proved uni- 
formly successful after 18 months’ trial. 

The relative merits of fuses and magnetic cut-outs, 
the two methods of protection of electric circuits, have 
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not received the attention their importance demands. 
Fuses, either of tin or an alloy of tin and lead, inserted 
in the circuit to be protected, have been employed almost 
exclusively in electrical work, until recently, when the 
conditions of electric railway and certain cases of 
power transmission have demanded a quick, positive 
acting cut-out; this condition the magnetic cut-out com- 
plies with. 


There is no question as to the utility and need of the 
fuse cut-outs in cases where steady loads are the con- 
ditions, and in circuits where the size of the fuse is but 
nu small percentage of the size of the main fuse con- 
trolling this minor circuit. For an illustration we can 
ussume the simple case of a 500-light 16 c. p. dynamo. 
The size of the main fuse or the adjustment of the mag- 
netic cut-out would be for, say, 375 to 400 amperes, 
und as the practice is not to have on an average of 
more than 6 to 8 lamps on a circuit or fuse, 5 to 6 am- 
pere fuses would be required, so that in case of any 
trouble on any of the small circuits the fuse on that 
circuit will invariably blow without affecting the dynamo 
fuses or open the main magnetic cut-out. 

When the first electric railway plants were installed, 
the above practice in fusing was carried out, particu- 
larly as regards placing fuses in the power station to 
protect the generators, but trouble was experienced at 
the very outset. The capacity of the car circuits often 
approached so nearly the full capacity of the main cir- 
cuits carrying them, that in case of any trouble causing 
abnormal flow of current, the whole system would be 
affected. The time required to melt the fuses and often 
the poor quality of fuses (for this class of work), allow- 
ing momentarily excessively large currents to flow 
through them, would in many instances throw the belts 
off the pulleys of the generators. The writer experi- 
enced this trouble repeatedly only four years ago, while 
in charge of a Sprague system. We overcame the mat- 
ter by obtaining a magnetic cut-out from the old Daft 
company, paying $80 for it, the Sprague company not 
making such a device. Our troubles with the belts 
ceased upon placing the cut-out in circuit. Another 
trouble, however, continued which was in many respects 
more bothersome and difficult to remedy, and due to 
local trouble of some particular car as a ground or short 
circuit—I do not mean a heavy load—when the mag- 
netic cut-out at the power station would invariably act 
although the cars had fuses on them, and the particular 
car causing the trouble would have to be found and re- 
moved from the circuit before the line could again be 
operated. Since the fuses on the cars could not be 
depended on to act they were neglected, and in a major- 
ity of instances copper wire was inserted in place of 
the regular fuse metal without any difference in the be- 
havior of the cars. We experimented with smaller 
fuses, but owing to the occasional large jumps in the 
current we found a small capacity fuse would open the 
car circuit too frequently, while a fuse of larger capacity 
and really adapted to the motor was found inadequate 
to protect the motor circuit from the occasional grounds 
and short circuits. This has been the writer’s ex- 
perience with five electric railways, and his personal 
observation covering about a dozen more, where ecop- 
per wire was used instead of fuse metal in the fuse 
boxes provided in the cars for that purpose. 

The pith of the situation can be summed up as fol- 
lows: Fuses in the motor circuits of street cars will 
not act when grounds and short circuits occur, because 
the fuse metal will pass currents for a short period of 
time far in excess of its rated blowing capacity; for 
instance, a fuse which will blow on, say, 50 amperes, 
will on a short circuit allow anywhere from 100 to 500 
amperes to momentarily pass, this quantity being suffi- 
cient in the majority of instances to open the magnetic 
cut-out at the power station. At this point it is neces- 
sary to clearly define what constitutes the difference 
between a fuse cut-out and a magnetic cut-out; a mag- 
netic cut-out will practically open the circuit when the 
current flowing through that circuit reaches the point 
for which the cut-out is set, whereas a fuse will pass 
an indefinite amount of current on a short circuit before 
fusing, owing to a variable time element involved. It 
is this defect that renders fuse metal valueless for elec- 
tric railway motor work, as the work done is of a de- 
cidedly fluctuating character. 





It has been urged as objections to the use of magnetic 
cut-outs for electric railway motor work that they are 
too sensitive, that they open the motor circuits on the 
overload the motors are expected at times to be able 
to carry, and that they are too expensive and not 
adapted by their construction for rough usage. In re- 
ply to these seeming objections the first objection as 
to sensitiveness is not tenable, as it is this sensitive 
quality which is desired. As to the cut-out opening 
on the overload the motor is expected to carry at times, 
the point at which the cut-out will open is purely a mat- 
ter of adjustment and the writer always adjusts the cut- 
out to carry a current far in excess of the maximum cur- 
rent the motor would carry; about 30 per cent. in excess 
usually complies with all practical conditions. As to the 
third objection in regard to cost and construction, 
inagnetic cut-outs are but slightly more expensive than 
fuse boxes used for the same purpose. The writer has 
invented a magnetic cut-out which is adapted for rail- 
way motor work, which he has found to meet the re- 
quirements of actual practice. 
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(Compiled from the principal foreign electrical! journals.) 
BY CARL HERING. 





ELECTRO-PHYSICS. 

Rapid and Intense Heating Effect.—Messrs. Lagrange 
and Hoho, before the French Academy of Sciences, 
showed the results of some experiments based on the fol- 
lowing phenomena which have been observed by a num- 
ber of physicists: In an electrolytic bath the negative 
electrode is a metallic wire of small surface, and the 
positive electrode a conducting plate of large surface; 
when @ current is passed, a luminous sheath is formed 
around the negative electrode. In their experiments they 
find that the larger part of the electric energy in the 
circuit is converted into light and heat in this sheath, and 
that the quantity of heat which one can produce by this 
process in a given time, and consequently the tempera- 
tures which can be obtained, are greater than those 
which can be produced by any other known means; in 
other words, one can by this process produce exceedingly 
intense heat very rapidly. An iron bar, for instance, 10 
centimetres long and 1 centimetre in diameter, marked off 
every centimetre in length, can have every alternate sec- 
tion brought to the temperature of fusion while the re- 
maining portions remain sufficiently cold that they can 
be touched by the hand, sv rapidly is this heating effected. 
This process may be applied to tempering steel or to 
what is known as case-hardening. A bar of steel thus 
tempered on its external surface, when broken shows 
completely different structures in the middle and on the 
outside, the outside layer being perfectly definitely de- 
fined; the process affords a means for tempering on the 
outside only, the inside remaining soft. They also sug- 
gest that one could by this process study the magnetic 
properties of iron and steel. 

Physiological Effects of High Frequency Currents.— 
“T,'Ind. Elec.,”’ March 25, gives an abstract of the paper 
by Dr. d’Arsonval (translated in the Lond. ‘Elec. Rev.,” 
April 7), read before the French Physiological Society. 
The currents employed are of comparatively low tension, 
but of great current strength (.5 to 2 amperes), sufficient 
to bring an iIncandeseent lamp of 110 volts and an 8 
ampere to a white heat. Two small Leyden jars are 
mounted in series, their inner plates are connected to the 
secondary wires of an induction coil and sparks pass be- 
tween the bulbs; the external plates are connected by a 
thick bare copper wire solenoid of 15 to 20 turns; the 
currents used in his experiments were branched off from 
*he two ends of this solenoid; the sparks between these 
are much longer than those between the knobs of the 
Leyden jars. In passing these currents through the 
tissues he finds that there is no effect on the nerves of 
feeling or of motive power; the currents are not even 
felt although sufficient to illuminate a lamp consuming 2 
amperes, held between two persons completing the cir- 
cult; there was a diminution of the excitability by ordi- 
nary currents in all the parts traversed by the high fre- 
quency current; sensitiveness to pain alone is suppressed 
at the electrodes for a period of one to twenty minutes; 
the nerves dilate to such an extent that the arterial press- 
ure may be diminished more than a quarter of its value; 
these currents, therefore, penetrate, and he claims that 
their harmlessness does not arise from their flowing over 
the surface, but from the fact that their periods do not 
coincide with the period of sensitive nerves. He 
also placed the body in the selenoid itself insulated from 
it; it thus acts as a short circuited conductor for the in- 
duced currents; this was found to affect respiration and 
fermentation. He claims that all the nerve centres and 
probably all the tissues respond only to excitations of a 
certain frequency. 

Alternating Currents and Rotary Fields.—Mr. Russell, 
in a short, well written article on this subject in the 
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Fig. 1—ALTERNATING CURRENTS AND Rotary FIELDs, 





Lond. “Electrician,” April 7, gives a very good summary 
accompanied by short explanations of various points not 
always clearly understood. He illustrates the varying 
values of an alternating current by means of a diagram, 
discusses their measurements, the effect of self-induction 
and capacity, and explains how two currents may be 
combined, and how to measure the power. In conclusion 
he describes the following simple method of producing 
a rotary field for experimental purposes. In the adjoin- 
ing figures a ring made of thin strips of sheet iron is 
wound with four coils, which are connected as shown in 
the diagram, the points A B being connected to a 


THE ELECTRICAL WORLD. 


source of simple alternating currents; the part between 
C and D includes a choking coil, and that between B and 
D an incandescent lamp, the two currents in these being 
equal; a revolving field will be produced in the interior of 
the ring as shown in the diagrams a, b andc. The arrow 
in each shows the direction of the lines of force at suc- 
cessive times differing by an eighth of a period. A com- 
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pass needle or a dise of iron pivoted at the centre and 
placed inside the ring will revolve with great rapidity; 
by interchanging the connections B and C the direction 
of rotation is reversed. The current flowing through the 
choking coil lags in phase nearly 90 degrees behind the 
phase of the E. M. F., while in the current through the 
lamp there is practically no lag; when the currents in 1 
and 3 are a maximum, those in 2 and 4 are nearly zero. 
By winding a coil left-handedly instead of right-handedly 
the phase of the magnetizing force is reversed; for this 
reason four phases are obtained in the figure, from a two 
phase current. 

Vacuum Tubes.—Referring to Mr. Rimington’s article, 
abstracted in these columns in the issue of April 15, 
under the head of ‘‘Novel Electroscope,” Mr. Kerdel 
writes to the Lond. “Electrician” that he found the same 
glow of light was produced in a tube by rubbing it on 
silk, flannel, etc.; if the tube was rubbed sideways along 
a long rubber the light continued in intermittent flashes 
for about five minutes after removing the rubber, the 
flashes being about five seconds apart. If the tube is dis- 
charged by drawing a conductor along it, a succession of 
cracks is heard, accompanied by flashes of light. An ordi- 
nary Geissler tube will produce the first effect, but con- 
tinued flashes are seen only in tubes of high vacua. 

Luminous Air.—In the issue of April 8 there appeared 
a short paragraph under this heading. Since then a 
translation of the original paper, together with an 
illustration, has appeared in the Lond. “Electrician,” 
April 7, page 660. The subject of the paper is “On the 
Cathode Rays in Gases at the Pressure of the At- 
mosphere and in the Highest Vacuum.” The paper is 
of considerable interest, but belongs more properly to the 
province of physics. As a result of his experiments the 
author claims that it is now possible to answer the ques- 
tion concerning the nature of cathode rays, and whether 
their propagation is conditioned by the presence of mat- 
ter or whether they also pass through empty space. 

Dielectr:c Hysteresis and Viscosity —Mr. Janet, before 
the French Academy of Sciences, showed that for rapid 
oscillation and equal difference of potential, the charges 
of a condenser are less for increasing than for decreas- 
ing potential, which difference he attributes to hysteresis 
or viscosity or both; it would require an infinitely long 
cycle to separate the hysteresis effect from those of 
viscosity. 

MAGNETISM, 

Magnetization of Iron.—Mr. Roessler concludes his long 
serial on the researches of the magnetization of iron due 
to very large and very small magnetizing forces in the 
“Elek. Zeitschrift,”” March 17 and 24. The last issue con- 
tains the tabulated results regarding the saturation point. 
He states that his results show very good agreement 
among themselves. In conclusion, he states that for 
wrought iron there is a limited value for the magnetiza- 
tion which is practically reached by a magnetizing force 
from 800 to 900 units, and lies in the neighborhood cf 
1,700, being a little above or a little below, depending on 
the composition of the particular piece of iron. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Are Light Photometric Standard .—The article on the 
secondary standard proposed by Mr. Blondel, an :bstract 
of which was published last week, is reprinted in full 
with illustrations in the Lond. “Electrician,” April 7. 
Commenting on it editorially the “Electrician” says that 
before adopting it, it is necessary to know something cf 
the degree of accuracy with which the observatious have 
been made. 

Variable Resistance.—The Lond. “Elec. Rev." de- 
scribes and illustrates a convenient resistance which may 
be made to vary from ten to one million ohms, consisting 
essentially of a wet sponge placed between two contact 
plates, between which it may be compressed to a greater 
or less degree by means of a screw. It is intended to be 
used in connection with the medical application of cur- 
rents. 

DYNAMOS, MOTORS AND TRANSFORMERS. 

Synchronous Alternate Current Motors.—In_ an article 
in the “Elek. Zeitschrift,” April 7, Dr. Behn- 
Eschenburg discusses the subject of synchronous 
motors from a mathematical standpoint, giving the equa- 
tions representing the conditions. From these he con- 
cludes that it is best to build the synchronous motors 
of the same type as the generators from which they are 
run; the calculation of the motors is similar in every re- 
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spect to that of the generators, as they are similar mach- 
ines whose efficiency is determined by the same condi- 
tions; in such a system the current will be half that 
which the machine would have if short-circuited, and the 
difference of potential at the generators (which must be 
distinguished from its E. M. F.) is half of its B. M. F. 

**Hunting” of Parallel Alternators.—Mr. Swin- 
burne, in an article in “Industries,” reprinted 
in the Lond. “Elec. Rev.,” calls attention to the 
fact noticed by Mr. Harrison that a certain alternator 
running as a motor increased and diminished its speed 
periodically, or “hunted,” as it is called; also, that the 
exciting current varied at the same time, behaving like 
a direct current with an alternating current of long period 
superadded. Mr. Swinburne considers this statement to be 
of great importance. He states that it bears out his arma- 
ture reaction theory in a remarkable way, and explains 
it in detail. Regarding the action of the field current, 
he states that the armature, owing to this oscillation, in 
which it acts alternately as a motor and as a generator, 
is strengthening and weakening the field once per oscilla- 
tion; the fields do not respond instantly and lag a little 
behind owing to their self-induction. 

The Hysteresis Theory of Brown’s Motor.—Mr. Rim- 
ington, in the Lond. “Electrician,” refers to a state- 
ment of Mr. Kingdon that “the theory of alternating cur- 
rents gives the current in the secondary in quadrature 
with the primary current, was erroneous,” and gives a 
short mathematical proof of it. He also asks that if the 
repulsion produced is due to hysteresis and not to self- 
induction, how Mr. Kingdon explains the repulsion of 
copper bodies when brought in an alternating field, as 
shown by Elihu Thomson, since in this case the moving 
parts have no iron. 

ARC aND INCANDESCENT LIGHTS. 

Small Arc Lamps and Incandescent Gas Lamps.—Dr. 
Heim, in a long article in the “Elek. Zeitschrift,” April 
7, gives the results of a large number of measurements 
of these two forms of lamps. He first measured an are 
lamp of 1.5 amperes and 33 volts, with a 
positive carbon of 8 millimetres diameter and 
a negative carbon of 5 millimetres diameter; 
by laying off the well known “loop,” giving the 
intensity at different angles, he finds that it is very nar- 
row, much more so than is usual with are lamps; the 
maximum ¢c. p. was 118, and was between 30 and 40 de- 
grees below the horizontal; the are was only 
0.5 millimetre in length, to which is_attrib- 
uted the small width of the loop; the mean 
intensity between the horizontal was 57.5 c. p., and the 
efficiency therefore .86 watt per candle, or about four 
times as good as that of incandescent electric lamps. He 
then tried a longer are of 0.7 millimetre, for which 
37 volts were required, and obtained 61.3 candles, or .905 
watt per candle, showing a low efficiency and only a 
small increase in the width of the loop. By using smaller 
carbons of 5.5 and 3.1 millimetres, he finds 
that the width of the loop is materially 
increased, but the mean was only 475 c p., 
and the _ efficiency 1.04 watts per candle, or 20 
per cent. less than in the first case; it was therefore no 
improvement. The current was then increased to 2 
amperes, which increased the width of the loop, showing 
that the crater was thereby increased in diameter; the 
mean intensity was 78 c. p., the efficiency .87 watt per 
candle, or no better than in the first case. He there- 
fore concludes that the best conditions are 1.5 amperes 
at 33 volts, or 2.0 amperes at 34 volts, and in both cases 
using the larger carbons; an increase in the voltage gives 
less economy and the lamp burns less steadily. These 
lamps are usually run on multiple are circuits, two in 
series for 106 volt circuits, and they must therefore have 
a dead resistance in circuit, which, if taken into account, 
makes the efficiency 1.38 and 1.36 watts per candle, re- 
spectively. The voltage never varied more than 0.5 
volt, or 15 per cent. He then measured two incan- 
descent gas lamps of about 48 and 29 ¢. p., for which he 
finds a consumption of a mean of 3.73 litres of gas per hour 
per candle for the mean intensity below the horizontal. 
(The loop-shaped curve in this case, however, has a nearly 
horizontal axis, and therefore probably more than half 
the light does not seem to have been included in this 
calculation; in the are light the loop is almost entirely 
below the horizontal line.) At the rate of about 19 cents 
per kilowatt hour, and at about $1.10 per thousand cubic 
feet of gas, and assuming that the incandescent gas 
lamps have a mean intensity throughout their life of two- 
thirds of the initial intensity, he finds that the cost of 
the two lights is almost exactly alike. The article gives 
considerable detailed information, including diagrams of 
the loops and tables of the data. 

Are Versus Incandescent Lights for Street Lighting.— 
Mr. Walker, in the Lond. “Elec. Rev.,’’ continues his dis- 
cussion of the advisability of replacing arc lamps for 
street lighting by large incandescent lamps of 300 to 400 
ec. p. Besides enumerating the well known advantages, 
he states that they are more economical both in first 
cost and cost of working; against the cost of carbons, 
attendants and repairs of are lamps, there is only the 
renewal of incandescent lamps; actual figures in the 
whole expense show that the working cost of large in- 
candescent lamps, consuming ¢he same energy as an arc 
lamp, is only 50 per cent of the latter. With improve- 
ments that he claims are sure to follow in a few years, 


rr a a ae ee 


ju 


ac 
£e 
ve 
re 
to 
ba 
to 
thi 
dis 
na 
the 
th 
be; 
chi 
to 
for 
tri: 
J 
of | 
av 
the 
sm: 
mo 
key 
thr 
eit] 
ma; 
to | 
bot 
to 1 
on ' 
thre 
sha: 
the 
clut 
this 
call 
B 
str 
blo 
int 
It v 
tric 
stan 
hop 





APRIL 29, 1898. 


incandescent lamps will be made requiring only one watt 
per candle, and they will then give as much light per 
watt as an arc lamp. 

Electric Light Versus Gas .—Mr. De Segundo concludes 
his long serial in the Lond. “Elec. Rev.” In his former 
articles he showed that in most cases electric light 
costs considerably more than gas; in the present issue he 
makes some interesting deductions, showing that this 
difference in cost is almost counterbalanced by the cost 
of repainting repapering and in general renewing the 
decorations of a room which has been deteriorated by 
using gas; to prove this, he estimates the cost of these 
repairs, and the difference between the cost of the two 
illuminants; the small balance still in favor of the gas, 
he says, is probably counterbalanced by the decrease in 
damage to furniture, books, picture frames, and the 
enhanced purity of the air. He applies similar calcula- 
tions to the case of a clubhouse, in which the conditions 
are somewhat different, but the results about the same. 
He states that it is usually admitted that public build- 
ings lighted electrically require renovation only half as 
often as those lighted by gas. His conclusions are that 
the electric light would pay for its extra cost over gas in 
a club of any size, even if the supply were obtained from 
a central station. 

TRANSMISSION OF POWER. 

Belts._-The paper of Mr. Mavor, referred to in the last 
issue, is continued in the Lond. “Elec. Eng.” He gives a 
very complete table of breaking strains of various belts 
used in England. He discusses the subject of leather 
belts at some length; he believes that any other kind of 
belt is uniformly unsatisfactory, owing to the liability 
to stretch and to wear irregularly; the breaking strain of 
the belt, he says, is an unimportant element, and may be 
left out of the consideration, as no leather belt is not 
strong enough to stand the normal strain, which is limit- 
ed by other conditions; he also dismisses the subject of 
the strain due to centrifugal force; he approves of no 
joints but cemented ones, except for temporary fasten- 
ings, where, he says, only the laced butt joint should be 
used. 

RAILWAYS, 

Accumulator Traction .—Mr. Reymond-Schiller, in an 
article in the ‘‘Elek. Zeitschrift,’ April 7, on the calcula- 
tion of accumulators for street railway, develops a 
simple formula for calculating the starting power per 
ton weight of car; he advocates using a _ battery 
having a capacity sufficient for two trips, but charging 
it every single trip; instead of moving the batteries into 
and out of the car, he recommends having as many cars 
as there are batteries, as the handling of the cells is in- 
jurious for the battery; the extra expense of the cars, he 
claims, is not greater than in the installation for handling 
the cells in the other case; the battery should be in a 
separate car, which is coupled to the motor car, the pas- 
sengers being in the battery car. (But he then loses the 
advantages of the weight of the battery and the passen- 
gers for increasing the adherence at starting.) To pre- 
vent the battery from being discharged too rapidly, he 
recommends putting a resistance in circuit in preference 
to a fusible cut-out; he thinks it better still to use a 
battery of high internal resistance, in order to avoid a 
too great discharge current. In this case higher voltage 
than 100. would be used, which, he says, is no 
disalvantage, aS one can then use a mixed system, 
namely, running the cars with accumulators through 
the heart of a city and with overhead trolley lines in 
the outskirts, the accumulator car being uncoupled at the 
beginning of the overhead line, where the battery is then 
charged. Such a mixed system, he thinks, is more likely 
to solve the problem of traction in cities, and he there- 
fore recommends accumulator manufacturers to make 
trials with high tension batteries. 

Magnetic Clutch Gearing for Railway Motors .—Several 
of the English papers contain illustrated descriptions of 
a variable speed gearing by Mr. Beaumont. In one form 
there are two spur wheels on the axle, one large and one 
small, each gearing with a pinion running loosely on the 
motor shaft; on this shaft and between these pinions is 
keyed a double circular magnet; by passing the current 
through either one or the other parts of this magnet, 
either of the two pinions may be clutched by means of 
magnetic friction; the motor may thereby be coupled 
to either one of the two pinions, or be released from 
both, thus enabling it to drive at two different speeds or 
to run loose. In another form, the motor runs loosely 
on the driving axle of the car; it is geared with the axle 
through four gear wheels, two of which are on a counter 
shaft, like the back gear of a lathe, which is carried by 
the framework of the motor. By means of magnetic 
clutches, the motor may transmit its power either through 
this train of gears or directly to the axle, by magneti- 
cally clutching ‘the whole train of gears. 

Berlin Elevated Railway.—The proposition for con- 
structing an elevated electric railway in Berlin has been 
blocked for another year, on the ground that it would 
interfere with services inachurch situated on the route (!). 
It will be remembered that for a similar reason an elec- 
tric railway in London was delayed, but that, notwith- 
standing, its introduction was finally allowed; it is to be 
hoped that it will be the same in Berlin. 

INSTALLATIONS, CENTRAL’STATIONS AND ACCESSORIES. 

Evaporative Condensers for Steam Engines.—In com- 
menting on an apparatus described in Lond. “Industries” 





the “Electrician” states that the coal consumption, in 
one sense, forms a comparatively unimportant item in the 
expense of an electrical supply company, as it is only 
about 1-5 of the whole expense, instead of about 3-5 as in 
the case of isolated plants; if condensed water is pumped 
from a well on the premises, nearly as much coal will be 
spent in pumping as will be saved by the vacuwn, and 
according to some engineers the work absorbed by the 
air pump is a serious proportion of the work gained. It 
comments on the air or evaporative condenser described 
in that article, consisting of a stack of pipes through 
which the exhaust steam passes, and over the outside of 
which cooling water is allowed to trickle, which by its 
evaporation acts as a condenser. In marine vondensers 
1 square foot is allowed per indicated h. p.; for land en- 
gines in the tropics about 244 square feet, and for 
evaporative condensers up to 10 square feet. For sur- 
face condensers the weight of the cooling water is about 
20 times the weight of the feed, while in the evaporative 
condensers it becomes equal to or even Jess than the 
feed; its advocates state that shortness of water is no 
excuse for not condensing, as such condensers will actually 
save water. It is not necessary to provide a condenser 
plant capable of dealing with the exhaust at full loads, 
as such condensers might be employed with great ad- 
vantage on light loads. Their construction ‘s extremely 
simple, is not burdened with patents and requires no 
change in the existing plant except possibly where there 
is lavish lubrication of the cylinders. 

Electricity on War Ships.—In a recent paper by Mr. 
Soliani, of the Italian Admiralty, he discusses the ad- 
vantages and the disadvantages of electric power on 
board ships. After mentioning the advantages (which 
are already well known), he states that among the disad- 
vantages is the high speed of the motors, which limits 
their application and involves troublesome gearing; also 
the difficulty of locating faults in electric circuits; their 
liability to suffer from water; electric motors are not well 
adapted for operating the rudder, the anchor, etc., in 
which the resistance to be overcome may change sud- 
denly. On the whole, he thinks that the application of 
electric motors on board ships is not as extensive as 
might at first appear, and that great improvements must 
be made before they can supersede present means for 
transmission. Sixty-five volts, which at present is used 
for lighting, he states, is not adequate for a general 
system of transmitting and distributing power on ac- 
count of the very great currents required. 

Central Stations in Switzerland .—‘“T’Ind. Elec.,’’ March 
10, gives a list of all the central stations in Switzerland 
at the beginning of this year, including some tabulated 
information about each one. As a rule, they are quite 
small, and the majority use continuous currents. 

Clermont-Ferrand Central Station .—‘T/Ind.  Elec.,” 
March 10, gives a description of this station, in which 
high tension alternating currents are used. The station 
is run in connection with a gas generating apparatus, 
the hot gases from which are utilized to heat the water 
for the electric station. The description includes four 
large cuts, two of which show the switchboard in detail. 
This same number contains a description of a large 
private plant in Paris. 

Hanover Station.—A description of this station, men- 
tioned in these columns March 25, is concluded in the 
“Elek. Zeitschrift,” March 31. The present installment 
includes very full data concerning the operation of the 
boilers, engines, dynamos and accumulators, and is ac- 
companied by a number of load diagrams; the latter may 
be understood by one having but a slight knowledge of 
yerman; the data covers a period of one year. An in- 
teresting factor, which will surprise many Americans, is 
that the average efficiency of the accumulators for one 
year was 91.9 per cent. in ampere hours and 78.4 per 
cent. in watt hours. 


Dusseldorf Accumulator Station.—In the “Elek. 
Zeitschrift,” April 7, Mr. Uppenborn describes at con- 
siderable length the municipal station in the city of 


Dusseldorf, Germany, for 20,000 lamps, in which ac- 
cumulators, charged by low tension currents, are used. 
The description is very complete and is accompanied by 
21 illustrations, including diagrams, views, connections, 
etc., many of which are quite large and clear, showing 
considerable detail; the diagrams themselves are suffi- 
ciently clear to be understood even by those who cannot 
follow the German text. As this is probably one of the 
finest installations in Germany it is well worth the at- 
tention of those interested in central stations. 

New Paris Station.—The Lond. “Elec. Rev.” gives a 
short description of the new sector in Paris covering the 
Champs Elysees quarter. 

Accumulator Switch.—-The Lond. “Electrician” de- 
scribes and illustrates the ‘‘Nevile” switch intended to 
prevent the battery current from discharging itself 
through the dynamo. It is constructed on the principle 
of a polarized relay; as soon as the FE. M. F. of the 
dynamo exceeds that of a battery by one or two per cent. 
the circuit is automatically closed by a copper fork in mer- 
cury cups; the opening and closing being effected when 
the two FE. M. F's. are practically the same. The current 
passing at the start is quite small; it therefore overcomes 
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the objections to other switches, which cause sudden and 
great rushes of current. 

Safety Device for Accumulators.—In order to protect 
accumulators from being charged or discharged too 
rapidly a fusible plug is often used which, however, in 
many cases is not permissible; particularly in central 
stations where it will not do to cut off the current. To 
overcome this objection an apparatus, described by Mr. 
Trumpy in the “Elek. Zeitschrift,’’ March 31, is used in 
Germany. Should the current exceed the maximum 
allowable value the apparatus rings a bell in order to 
signal the attendant; should .this current continue for 
more than five minutes it is registered for every period 
of five minutes; in cases where the attendant may not 
be within call the apparatus, instead of opening the 
circuit, connects a suitable resistance into the circuit 
which diminishes the current by a proper amount. 

Specifications. —Mr. Tomlinson concludes his serial in 
the Lond. “Elec. Rev. on “The Specifications of Electric 


. Plants and Mains for Open Competition;” in the present 


issue he summarizes what should and what should not be 
included in the specification, and gives views which, 
though they may not all apply in this country, are never- 
theless worth the attention of those engaged in drawing 
up specifications. 

WIRES AND WIRING. 

Concentric Wiring .—-Mr. Walker, in the Lond. “Hlec- 
trician,” comments on the article of Mr. Mavor on this 
subject (abstracted in these columns in the issue of March 
18). He states that it infringes a rule which he believes 
necessary for the duration of cables, namely, that there 
shall be no metallic conductor outside of the insulating 
envelope, as the act of putting on this envelope strains 
and often damages insulation; these faults are often not 
detected, but lead to breakdowns later on; he objects 
strongly to the grounding of the outer conductor, claim- 
ing that it is a mistake to believe that in so doing one 
of the conductors is of zero potential. He denies that a 
concentric cable cannot create a fire, citing a case in 
which it did so owing to the fusion of the outer con- 
ductor (in such a system the outer conductor, being 
grounded wherever possible, cannot well be protected by 
fuses). In damp places he prefers doubling the length 
of cable if by so doing a joint in the damp place can be 
avoided; if such joints are necessary, however, they 
should always be in sight. 

Parallel Distribution.—In the first part of an article 
on this subject by Mr. Jehl, in the Lond. “Electrician,” 
April 7, he compares the four systems of distribution: 
first, the simple direct method; second, the feeder 
method; third, the single loop method; and, fourth, the 
double loop method. (The article is interesting as a 
study and gives some useful comparative data, which, 
however, must be accepted with caution as the relative 
values of these systems depend very largely on the con- 
ditions of the special case to which they are applied.) 
He first compares them, assuming a constant current 
density, and shows the relative weights of copper re- 
quired. The single and double loop systems appear to 
require about double that in the direct system, while the 
feeder system is about midway between the two. He 
next considers the subject of regulation, that is, the loss 
of voltage; in the particular case assumed, in which the 
weight of metal is the same in both, he finds that in the 
feeder system the regulation is 2.6 times better than in 
the direct system. The article is brief and to the point 
and involves only very little mathematics. 

Insulation Resistance «f House Circuits.—Mr. Carter, 
in the Lond. “Electrician,” calls attention to the great 
diversity of opinion on the subject of a standard insula- 
tion resistance for a private house lamp circuit. In com- 
paring all the rules in use he finds they follow more or 
less closely the following law: r=k+n’* or R=k-+n, 
in which r is the insulation resistance per lamp, R that 
for all the lamps, n the number of lamps and 
k a constant, which is the number of megohms of 
the circuit with only one lamp in circuit. He finds that 
this numerical constant is from 75 to 2 megohms in the 
rules of the London Electric Supply Corporation, 12.5 
for the Phoenix Fire Office rules, 10 for the Bradford 
Corporation and Prof. Jamieson’s rules, 0.87 for the 
Institution of Electrical Engineers’ rules and 75 for 
KXempe’s rules; curves are given showing the total insula- 
tion for varying numbers of lamps according to these 
different rules. He points out that a very wide range 
in insulation resistance involves only a trifling variation 
in the cost of materials. 

Underground Mainsin P.iis. — L/Electricien” contains 
a very well illustrated article on the mains in one of the 
large central stations in Paris, which is translated in full 
in the Lond. “Elec. Eng.,” April 7. The mains used are 
for alternating currents of 3,000 volts with transformers 
at each house or group of houses; they are concentric 
flexible cables laid in trenches on a layer of sand and 
covered with terra-cotta tiles, which are themselves 
covered some distance above them by an iron wire net- 
ting. The illustrations show the joints, junction boxes 
and a cross-section of the cable. The article includes 
a description of the manufacture of the cable. 

Joint Bowxes.—The Lond, ‘‘ Elec. Rev” describes and 
illustrates the Bowden joint boxes for high tension 
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alternating currents, which it appears to recommend very 


highly. 


TELEPHONY. 

Telephone Lines.—In the ciiy of Pressburg a new 
method of running the wires is being introduced; instead 
of carrying the lines along the front or on the roofs of 
houses they are run zigzag across the street independent 
of the length of the span or of the regulating of the 
same; by this means fewer supports and insulators are 
required; where 30 to 40 were formerly used they now 
require only from 8 to 10; the increased wire is said to 
be insignificant compared with the saving in the insula- 
tors. 

Speed of Telephoning.—In the London-Paris telephon 
line trained stenographers have been used, and by this 
means 400 words may be transmitted in the limited 
period of three minutes. More recently these stenog- 
raphers have become very expert, and are now said to 
transmit 576 words in three minutes. 

Pocket Telephones Jor Policemen.—In Newcastle, 
England, policemen, constables and other such officials, 
carry small pocket telephones which they can connect to 
any fire alarm box, and by which they can not only 
give a signal, but can follow the same with more de- 
tailed information which is often preferable to a mere 
signal; such an arrangement seems to be far simpler than 
the cumbersome telephone boxes used in some of our 
cities. 
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ELECTRO-CHEMISTRY. 


Purification of Lead by Electrolysis —According to the 
Lond. “Elec. Rey.” the following frocess has been in- 
troduced. The chlorides of calcium and magnesium are 
decomposed with lead nitrate, and the lead chloride so 
formed is utilized for the electrolytic production of 
chlorine; the nitrates of calcium and magnesium which 
are produced are heated to recover the nitric acid which 
is used for dissolving further quantities of crude oxide 
lead. Silver and other metals may be precipitated from 
this solution by the addition of spongy lead. In an 
alternative method hydrochloric acid is used instead of 
the chlorides. The fused chloride is electrolyzed in a 
glazed earthenware or enamelled iron vessel, kept at a 
suitable temperature, closed at the top and provided with 
a feed pipe for the lead chloride, a chlorine out-let pipe, 
and a syphon for drawing off the purified melted lead. 
Both electrodes may be made of solid carbon or of an 
iron core covered with carbon, or one may be carbon 
und the other (cathode) the molten lead. 

Steel Coated with Lead Peroxice,--A German journal 
states that steel can be electrolytically coated with 
peroxide of lead in 20 minutes; no other data, how- 
ever, is given; such a coating being an oxide is proof 
against atmospheric influences and protects the steel 
from rusting; as the operation is conducted at the ordi- 
nary temperature the temper of the steel is not affected. 
(Blectrolytically deposited lead peroxide is harder than the 
hardest steel, and it will therefore probably wear very 
well; it has a fine rich lustre, but is brittle; it can readily 
be deposited on non-oxidizable metals such as carbon, 
platinum and even nickle; it would therefore be of special 
interest to know how it could be deposited on iron; also 
whether the process is continuous, as the solution loses 
lead at both poles.) 

Electrolytic Installation.—A comparative inexpensive 
and simple plant for the industrial decomposition of 
alkaline chlorides, devised by Mr. Faure, is described in 
the Lond. “Elec. Rev.” as consisting of a number of elec- 
trolytic vessels formed by porous brick walls; diaphragms 
of porous material are arranged parallel to these walls. 
Partitions made of a mixture of clay, carbon and bitumen 
baked in a kiln are used as electrodes. Each compart- 
ment which is formed between two electrodes is rendered 
fluid tight by being cemented with bituminous cement. 
The spaces between the electrodes and the diaphragms 
and walls are filled with dense coke which serves as an 
electrode and protects the electrode proper from the 
action of electrolysis. 

Electric Tanning.—A paper read by Mr. Falkenstein 
before the Institution of Electrical Engineers is given in 
full in the Lond. “Elec. Eng.,” April 7. Besides giving 
a short description of the process of tanning in general 
he describes briefly the various processes and the results 
of a number of experimental tests made by himself. The 
article is of considerable interest to those engaged in 
such processes and forms probably one of the best short 
summaries of this much discussed subject. 

Dry Cells,—The comparative tests of the Hellesen and 
the E. C. C. dry cells, mentioned last week, are described 
at considerable length in the Lond. “Elec. Rey.,”’ March 
31, and April 7. The tests include numerous curves and 
data, besides descriptions of all the methods of testing. 
The results are of especial interest to the manufacturers 
of dry cells, while the methods used are of especial in- 
terest to students and others making similar tests. The 
paper forms probably the most complete test of dry cells 
published. In general the E. ©. C. cell seems to be 
superior. In a bell ringing test the cells were made to 
ring a bell for six minutes with periods of rest of six 
minutes; the Hellesen failed after 231 hours (including 

the periods of rest), while the FE. ©, ©. failed after 498 
hours. 
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A Monster Accumulator.—A European firm has con- 
structed a single Tudor accumulator having a capacity of 
27,200 ampere hours, a discharge current of 7,680 ampere 
hours; its length, breadth and heighth are 7.7, 5, and 4 
feet, respectively. Its weight is about 20,000 pounds 
and the price about $2,000. 

MISCELLANEOUS. 

Ozone.—Phe serial in the Lond. ‘Elec. Rev.” is con- 
cluded in the issue of March 31. It is entitled “Applica- 
tions of Ozone,” but might better have been termed a 
collective description of the various forms of ozone gen- 
erating apparatus from the earliest form to those of the 
present time; the latter subject it appears to cover very 
completely, and any one interested in the subject will 
probably find nowhere a better compilation; the serial 
has been illustrated with 29 cuts of such apparatus. Be- 
sides describing the later forms of apparatus in the pres- 
ent issue, the author states that he cannot indorse the 
theory of Fahrig that “it is a mistaken idea that ozone 
can be produced at any per cent. of strength, that 6 to 7 
per cent. is about the strongest one would care to handle 
and that one per cent. of ozone is strong enough for any 
commercial oxidation.” In an apparatus used in the 
United States, it is claimed that 240 grammes are produc- 
ed per horse power hour, with alternators having a fre- 
quency of 50. The author does not care*to accept this 
without fuller details. A plant in Amsterdam consists 
of a 25-kilowatt alternator, several 8-kilowatt transform- 
ers raising the potential from 100 to 25,000 volts and 3 
ozonizing chambers each about 10x6x4 feet; each 
chamber contains 16 ozonizers, which absorb 8 kilowatts 
each. 

The older forms of ozonizers, as a rule, consist of closed 
tubes or plates having a flat electrode on one side; ozone, 
however, is generated in larger quantities from elec- 
trodes having points than from flat surfaces, on which 
the tension is weak and uniform; the best form of the elec- 
tricity is, furthermore, what is known as the silent dis- 
charge, the disruptive discharge being much less favor- 
able, and when there is no glow there is no ozone; from 
experiments it appears, furthermore, that the generation 
depends specially on the rise of the temperature of the 
oxygen under the influence of the electric discharge. The 
construction of the Andreoli ozonizers is based on the use 
of points instead of plates; such an apparatus will, there- 
fore, operate in the air of any apartment through which 
the ozone will be diffused without any tubes or me- 
chanical means for producing a draught. Six forms of this 
ozonizer, for different purposes, are illustrated in the 
article, some being in the form of a somewhat orna- 
mental standing or hanging device to be introduced into 
rooms. In this open apparatus there is no rise of tem- 
perature, which, he says, is well known to retard the 
production of ozone (although in the same article he 
states that the generation depends on the rise of tem- 
perature). 

Electrie Furnace.—TIwo forms of the Moissan electric 
furnace are illustrated in “L’ Ind. Elec.,’”’ March 25, one 
of which was described in these columns. The carbon 
crucible and other carbon portions of this furnace should 
be made-as pure as possible, of powdered retort carbon 
und coal tar, being careful to have no boric acid in the 
mixture. 

Uranium.—Mr. Moissan, before the French Academy 
of Sciences, stated that the electric furnace allows of the 
rapid preparation of refractory metals which were 
formerly difficult to obtain. The mixture of oxide and 
carbon is placed in a crucible of retort carbon which is 
placed in the cavity of a lime furnace containing 
magnesia, which latter is absolutely stable at the tem- 
perature of the are. If the metal is volatile a current of 
hydrogen gas is passed through the furnace, the metallic 
vapors being collected and condensed in a cool receiver; 
calcium, barium and strontium are thus prepared. Non- 
volatile metals like uranium remain at the bottom of the 
crucible in the form of an ingot. This metal is obtained 
by a calcining in a porcelain cup, nitrate of uranium, 
which can be prepared in great purity; the mixture thus 
obtained is strongly compressed in a carbon crucible 
mixed with powdered carbon and placed in an electric 
furnace in a current of 450 amperes and 60 volts, in which 
the reduction is completed in a few moments. When 
pieces of this metal are shaken up in a glass bottle they 
give brilliant sparks due to the combustion of small por- 
tions. A few other details will be found in the Lond. 
“Elec. Eng.,”’ March 31. 

Electric Welding.—According to the Lond. ‘Elec. Eng.,’”’ 
Mr. Slaviankoff has devised a method for electric weld- 
ing adapted to repairing broken pieces of machinery. 
The description is too meagre to be of any use. It ap- 
pears to consist of melting the metal to be cast around 
the broken pieces, by the electric are in a special tool, 
while at the same time the other pole is attached to the 
metal to be repaired. 





Electric Tempering.—A method of tempering electric- 
ally will be found described under the heading “Rapid 
and Intense Heating Effect.” 

Gutta Percha.—Mr. Lagard states that ordinary gutta 
percha contains, besides the pure material, two resins 
known as fluavile and albane; they are oxides of the 
pure material, the former containing one, and the latter 
two atoms of oxygen, while the pure material contains 
no oxygen; he shows that the greater the proportion of 
these resins, especially the latter, the better the insula- 
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tion quality. An examination of gutta percha for its 
insulating properties ought, therefore, to include a de- 
termination of the amounts of these materials. Poor 
qualities always contain large quantities of albane; if the 
temperature, during the preparation of the material, be- 
comes too high, it is favorable for the oxidation of the 
pure material. 

Earth Currents.—In a paper reprinted in the Lond. 
“Elec. Rey.” April 7, Mr. Walker gives some interesting 
observations regarding earth currents in India. In dis- 
cussing Mr. Walker’s paper, Mr. Preece said that what 
electricians should measure is the E. M. F. between two 
points, and not the current that happens to flow in a 
particular wire connecting the points. “Industries” adds 
that the EK. M. F. of polarization of the earth plates 
should be eliminated, and for this, two or three readings 
would be advisable; one on open circuit after a long rest, 
one after the earth current has been flowing for some 
time, and one with a reversed current from a known 
E. M. F. 

Lightning Rods.—A German firm has introduced points 
for lightning rods made of retort carbon ground to a fine 
point and having a very secure connection to brass 
holders fastened to the ends of the rods. (The idea seems 
to be very good; the advantages, besides cheapness, are 
that it will not oxidize, and that it will not be melted by 
the lightning.) 

A Phot graphers’ Pencil.—In retouching the defective 
lines or spots on a negative plate, very short and num- 
erous strokes of the pencil have to be made with great 
sare; it is, therefore, a slow process. An instrument to 
overcome this is illustrated in the Lond. “Elec. Rev.” 
consisting essentially of a pencil pivoted in a holder not 
far from its end, the upper end being caused to vibrate 
by means of a coil and contact breaker; the point makes 
about 2,000 very short strokes per minute; it is said to be 
more reliable than the rotating form which has been 
used in this country. 

The Training of Elecirical Engineers.—The Lond. 
“Elec. Eng.,” April 7, contains an anonymous article on 
this subject, which is interesting reading for both students 
and their teachers, as also for their future employers. 

Toothache. —A. European dentist is stated to have had 
great success in curing toothache within five to six 
minutes, and often in less time, by applying one pole of 
an electrostatic machine to the troublesome tooth, and 
the other pole to the body of the patients; in 76 cases 
only three were unsatisfactory. 

_—___ bo] oo oh 
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LoGaRITHMIC TABLES. By Prof. George William Jones, 
Cornell University. Fourth edition. London: Mac- 
millan & Co. Ithaca, N. Y.: George W. Jones. 1893. 
160 pages. Price $1.00. 

The logarithmic tables in common use among students 
and engineers are gathered in this volume and printed 
on paper likely to withstand for a considerable period 
the constant thumbing such a volume has to undergo. 
The arrangement of the tables is convenient, and the 
typography is clear and well executed. Besides the 
usual tables of common and natural and trigonometric 
function logarithms, there are tables of Constants of 
Mathematics and Nature, Addition and Subtraction 
Logarithms, Square and Cubic Powers and Roots, Recipro- 
cals, Quarter Squares, Bessel’s and Binomial Coefficients, 
Errors of Observation and Prime and Composite Numbers. 
The common logarithms are represented by four 
figure four-place and four-figure six-place tables, and 
the trigonometric functions by a six-place_ table 
of logarithms and five-place table of natural funce- 
tions, a table for small angles and another of four- 
place logarithms. The first and last mentioned will be 
convenient for much practical work. 

TELEPHONE LINES AND THEIR PROPERTIES. By William 
J. Hopkins, Professor in Physics in the Drexel Institute 
of Art, Science and Industry. New York: Longmans, 
Green & Co, 1893 258 pages, illustrated. Price, $1.50. 
This useful work, as somewhat indicated by the title, 

deals with the design, construction and material of 
telephone lines, aerial and underground, and with their 
electrical properties. There is also a chapter on ex- 
changes, another on switchboards and several on the 
principles of telephone currents in which the latest views 
in regard to wave propagation are given. 

The subjects are ‘treated in such a way as to prove 
interesting and instructive to the general reader as well 
as to the technical student, and the few mathematical 
demonstrations are put in footnotes. While the theoreti- 
‘al principles governing the various matters treated are 
explained, particular attention is paid to their practical 
applications, the book combining in a happy manner cor- 
rect theory with correct practice. The book is a useful 
addition to the literature on the subject, and can be 
safely recommended to those interested. 





THE MEASUREMENT OF ELECTRIC CURRENTS, ELECTRIC 
MEASURING INSTRUMENTS. By James Swinburne, M. 
lost. E, E, METERS FOR ELELTRICAL ENERGY. By C, H. 
Wordingham. Assoc. M, Inst. E, E. Edited by T. Com- 
merford Martin. New York. D. Van Nostrand (‘om- 
pany. 1893. 237 pages, illustrated. Price 50 cents. 
The object of these papers, reprinted from the Trans 

actions of the Institution of Civil Engineers, is to re 

view the advances of late years in commercial instru 
inents for measuring commercial currents. The subjects 
are treated in considerable detail from a practical stand- 
point, and the instructive discussion on Mr. Swinburne’s 
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paper is added. To those who wish to be up to date 
on electrical measuring instruments this little book will 
be very useful. 


THE TRANSMITTED WorbD. By W.J. Keenan and James 
Riley. Boston: Dorchester Press Co. 1893. 113 pages, 
7 illus. Price, cloth, 75 cents; paper, 50 cents. 

“This little book,” we are informed, “was written in 
this wise: Mr. Riley, the well known journalist and 
poet, but who is not an expert electrician, took the ideas 
as furnished by Mr. Keenan, for many years, and until 
very lately, superintendent of this (Dorchester) district 
for the telephone company, and clothed them in his 
language, making a narrative perforce therefore that 
any other non-expert reader can comprehend. It is 
written in Mr. Riley’s well known easy, flowing style, 
with an occasional poetical burst or dainty pen picture.” 
Fortunately the combined efforts are so joined that the 
reader can easily skip the poetical bursts of Mr. Riley 
and read the sensible technical prose of Mr. Keenan, and 
to those who care to do this the book will no doubt prove 
useful. 

Tres TO INVENTORS; TELLING WHAT INVENTIONS ARE 
NrKEDED, AND How TO PERFECT AND DEVELOP NEW 
IpEAs IN ANY LingEs. By Robert Grimshaw, Ph.D., M. E, 


New York: The Practical Publishing Company. 1893. 
84 pages. Price $1.00. 


The hints for inventors contained in this little book 
are of unusual value as being the product of a level- 
headed man with great practical experience in indus- 
trial matters who has definite ideas as to what new in- 
ventions are needed and will pay. Ten sections deal with 
as many branches of industries, including electrical, 
another with miscellaneous ones, and the two concluding 
sections with perfecting, developing and selling patents. 
Perhaps the author is rash in advising inventors to seek 
a method to store up lightning, and he is a little behind 
the times on electrical cooking apparatus, but with very 
few exceptions the suggestions are characterized by 
sound common sense. 

ELECTRICAL TABLES AND MEMORANDA. By Silvanus P. 
Thompson. D. Sc., B. A., F. R. 8., and Eustace Thomas. 
London: E. & F. N. Spon. 1893. 2% Xx 2 X } inches. 
128 pages, 16 illustrations Price 50 cents. 

This miniature volume is designed for the vest pocket, 
and contains information for electrical engineers and 
electricians that is likely to be in frequent demand. 
Notwithstanding the small size of the volume it con- 
tains a great deal of useful information which seems 
to have been carefully selected with reference to its 
practical bearing. 

CARTE DES LIGNES TELEGRAPHIQUES ET CABLES S09Us- 
Martins. Ch, Delagrave, 15 Rue Soufflot, Paris. Price, 
2 fr. 50. 

This chart, measuring 39x27 inches, represents the 
various telegraph lines and sub-marine cables of the 
world, and gives the tariffs charged, including press rates, 
and other information. 
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Nikola Tesla and His Wonderful Discoveries.* 


Nikola Tesla has been called by scientific men, who do 
not award praise freely or indiscriminately, “the greatest 
living electrician.” At the recent convention of electric- 
ians held in St. Louis, a well known elec- 
tric journal, issued daily bulletins or “extras” 
giving a list of the delegates and distinguished attend- 
ants as they arrived at the convention, a programme of 
the day’s proceedings and a special article of immediate 
interest having reference to the current discussions of 
the convention. 

One evening during the session of the convention Mr. 
Tesla lectured on some of his recent experiments. The 
bulletin for that day contained a brief account of his 
life. So great is the interest taken in this young man 
that over four thousand copies of the journal containing 
this biographical sketch were sold upon the streets of St. 
Louis—something unprecedented in the history of elec- 
trical journalism—and in the evening his lecture, in the 
Grand Music Entertainment Hall, was listened to by a 
larger audience than had ever been gathered together 
before in the United States on an occasion of this kind. 
Many were glad to purchase the complimentary tickets 
at $4 or $5 a piece. 

It is singular that this remarkable man should have 
come to us from one of the smallest and least known 
nations of Europe, Montenegro; that he is a young man 
(only thirty-six years of age), and that the best scientific 
minds believe he has only begun to give the world the 
result of valuable researches. 

In a recent symposium on the subject of electricity the 
contributors mentioned his name with a sort of rever- 
ence, as one who has an almost magic power over the 
most hidden secrets of nature. Men in the foremost 
ranks of science, not only in the United States but in 
Europe, believe that at no distant day he will announce 
discoveries which will be as far in advance of our pres- 
ent knowledge of electricity as the telegraph was over 
the mail coach. He has delivered only three or four 
lectures—one in Philadelphia, one in St. Louis, another 
in Paris and another in London—but each lecture has 
been listened to and applauded by the very creme de la 
creme of the scientific world. 

MODESTY ONE OF HIS VIRTUES. 
Another remarkable characteristic about Mr. Tesla— 


*From the New York Herald, April 23, 1893, 
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especially when we consider the self-assertive age in 
which we live—is his modesty. This serves to make him 
more highly esteemed by his associates and only adds to 
his renown. His friends might truly exclaim with the 
old dramatist, “Thy modesty is a flambeau to thy 
merit.” 

It is only affirming the truth when it is stated that 
many of the high compliments he receives annoy him. 
He honestly does not believe he is entitled to the praise 
that is continually showered upon him. He is an en- 
thusiastic worker in his profession, but believes that he 
is only one of the standard bearers in the great march 
of human progress and that he is as much indebted to 
other minds who have studied and worked in this new 
science as others think they are indebted to him. In his 
famous London lecture, after expressing how deeply he 
felt the honor of addressing the foremost thinkers of the 
day, his next sentence showed the character of the man. 
He said: 

“The results which I have the honor to present before 
such a gathering I cannot call my own. There are 
among you not a few who can lay better claim than 
myself to any feature of merit which this work may con- 
tain. I need not mention many names which are world 
known—names of those among you who are recognized 
as the leaders in this enchanting science, but one, at 
least, I must mention—a name which could not be 
omitted in a demonstration of this kind. It is a name 
associated with the most beautiful invention ever made. 
It is Crookes.” 

‘Crookes is a writer famous for his descriptions of ex- 
periments on radiant matter. 


A REMARKABLE MOTHER. 

Mr. Tesla, like many famous men, had a remarkable 
mother. She died only two years ago at the age of sixty. 
She was a simple woman, but in the surrounding terri- 
tory in which she lived, both far and near, was consid- 
ered the most remarkable female in the land. She in- 
herited the inventive spirit from Mr. Tesla’s grandfather, 
an inventor and constructor of machinery, who was an 
exceptionally ingenious man. Old Mrs. Tesla was an 
indefatigable worker. As a rule she arose at four o’clock 
in the morning and every day worked until late at night. 

The home of the Teslas was in a very wild country, 
away from any of the conveniences of civilization, and 
Mrs. Tesla displayed her inventive faculty by construct- 
ing nearly all the appliances that were necessary for use 
in the household, and that, too, without ever having seen 
patterns from which to make them. For instance, in the 
matter of weaving, she would plant the hemp and flax, 
get out the fibre, spin thread and then construct the 
necessary mechanical appliances for weaving, making 
her own loom and producing for her large family all 
kinds of cloth from the heaviest, suitable for outdoor 
garments in the winter, down to the finest pieces, suit- 
able for embroidery work. When she died, so great was 
she held in esteem that the whole country for miles 
around mourned her loss. 

Mr. Tesla is such a hard worker that he has little time 
for social pleasures, if, indeed, he has any taste in that 
direction. He is a bachelor, tall, very spare of build, 
has dark, deep set eyes, jet black hair and an expression 
that suggests at once the deep thinker. Though polite 
and even friendly to newspaper men, he has no desire to 
exploit himself in print. He has been the talk of the 
scientific world for five years, but the follolwing inter- 
view I had with him a few days ago is the first that has 
ever appeared in any journal: 


TESLA’S AUTOBIOGRAPHY. 


My interview with Mr. Tesla commenced with a re- 
quest that he give me a brief account of his life. He™ 
replied: 

“[T was born in a little place called Smiljan, on the 
border country of Austria-Hungary, this special section 
of territory being known as Lika. I am now thirty-six 
years of age. I have gone through the educational train- 
ing that a young man usually receives in Europe, and 
nearly eighteen years of my life have been spent in 
schools. I completed my preparatory in Gospich and 
Carlstatt, and the Polytechnic School in Gratz, Austria. 
My first employment was in engineering; then I was 
connected with the Hungarian Government Telegraph 
Company; afterward I engaged in telephonic work. 
After this I was interested in the electric light industry, 
and finally in the transmission of power. 

“In 1884 I came to this country, my principal object 
being to develop certain ideas of inventions which I had 
vainly tried to develop in Europe. For a while I worked 
with Edison. In the beginning of 1885 a company was 
formed in my name. I developed for this company cer- 
tain inventions, brought out a system of lighting and 
peculiar appliances belonging to that system. In the fol- 
lowing year another company was formed—some time in 
1886—the object of which was to introduce a motor of 
my invention. This motor is based on what is now the 
well known discovery of the rotating magnetic field, as 
it is technically called. The best way to give an idea of 
this discovery to one who is not technically educated 
in these matters is to put it as follows: 

“A magnet, as it is well known, will attract a piece of 
wire and hold it. It was my good fortune to discover a 
method of constructing a magnet in such a way that it 
would not hold the iron, but spin it round and round.” 
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I asked Mr. Tesla to kindly give me some further in- 
formation in regard to his family. 


TES! .A’S FAMILY AND HOMF. 

“My father,” he continued, “was a prominent clergy- 
man attached to the Greek Oriental Church, an orator 
and a writer of note. He was a man highly educated, 
who spoke fluently a great many languages and also 
‘anked high as a mathematician. He was an omnivorous 
reader and possessed a large library from which it was 
my privilege to gather a great deal of information during 
the years of my life spent at home. My uncle, his broth- 
er, was another skillled mathematician, and professor of a 
military academy in Austria. He wrote a number of 
standard works on mathematics. 

‘My mother died about two years ago. One of her 
brothers—the youngest—is one of the leading dignitaries 
in the Greek Oriental Church, having the rank of a 
cardinal. He is comparatively a young man and a 
famous orator. 

“The section of country in which I was born was an 
exceedingly wild region—a mountainous and rocky re- 
gion—-with, however, many stretches of beautiful scen- 
ery, but poor from the agricultural point of view. In 
fact, they had a homely though somewhat -sacrilegious 
saying in our land, that when God distributed the rocks 
over the earth He carried them in a sack, and that when 
he was above our land the sack broke. 

“IT was interested in electricity almost from the begin- 
ning of my educational career. I read all that I could 
tind on the subject. il the phenomena I witnessed in 
this line only excited my interest. When I was a mere 
boy I began to experiment with batteries and_ in- 
duction coils, also with frictional and static machines. 
When I attended the Polytechnic School at Gratz I 
began to devote more and more of my time to electrical 
studies, and after I left the school I may say that, prac- 
tically, all my time was taken up with the study of elec- 
tricity. 

EVIDENCES OF GENIUS. 

“Originally, | closely followed up the course of mathe- 
matics and physics with the view of graduating as a 
professor of those sciences. It was, I think, in 1875 or 
1876 that we experimented in the Polythecnic School 
with one of the first practical dynamo machines, which 
was brought out by M. Gramme, a Frenchman. It oc- 
curred to me that a machine might be constructed with- 
out the complication of what is technically called com- 
mutator and brushes. A commutator is used on electric 
current generators and motors and on induction coils 
and elsewhere for changing the direction of currents. 
The brushes are pieces of copper or other material that 
bear against the cylindrical surface of the commutator. 

“I remember that my professor at that time tried to 
demonstrate that such a machine was out of the question 
—in fact, an impossibility. I must confess to a feeling 
that I, in common with many better men, have had from 
early youth. Asa youth, when I was told that a certain 
thing was impossible, it only served to arouse within me 
i spirit of contradiction. In this particular instance | 
began to think about and to work on a machine made 
according to the idea that had occurred to me. Day and 
night, year after year, I worked incessantly. 

“After working several years I am happy to say that 
I was able to produce a motor which is now gradually 
being introduced in the United States. It is a machine 
of ideal simplicity, requiring no attention whatever. It 
should be remembered that in recent years there has 
been a wonderful advance along almost all electrical 
lines. What were at one time supposed to be novel or 
impossible schemes of doubtful accomplishment have 
proved to be feasible. Encouraged by this condition of 
affairs I afterward devoted my energies to the produc- 
tion of a more practical illuminant than we have at 
present and am still pursuing my labors in this direction. 

DISCOVERIES ABOUT LIGHT. 

‘The most wonderful phenomenon in nature is light 
and the most remarkable feature connected with man’s 
physical life is the eye, which is the only organ capable 
of being affected directly by the vibrations of the ether. 
We could see for an immense distance if it were not for 
gases and particles that fill up the intervening space. 
These absorb the energies of the air. 

“In pursuing this line of work I have had the good 
fortune to discover some facts, which are certainly novel 
and which, I am glad to say, have been recognized by 
scientific men both here and abroad. I think the prob- 
able result of these investigations will be the production 
of a more efficient source of light, thus supplanting the 
wasteful processes of light production. 

“My experiments have been almost entirely contined 
to alternating currents of high potential. An alternating 
current is a current changed periodically in direction, and 
the word potential expresses the force and energy with 
which these currents are made to pass. In this particu- 
lar case the force is very great. The fact that a cur- 
rent vibrates back and forth rapidly in this way tends to 
set up or create waves in the ether, which is a hypotheti- 
eal thing that was invented to explain the phenomena of 
light. 

“These currents permeate all space—-not only the at 
mosphere, but solids as well—-and the waves extend out 
in concentric spheres indefinitely into space. I utilize 
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these .waves in some of my experiments to produce cer- 
tain phenomena. It is not an electric current in the 
sense in which we are popularly accustomed to use that 
term. 

TRANSMITTING ENERGY THROUGH AIR. 

“These experiments may be further illustrated in this 
way: Suppose you throw a stone in the centre of a pool 
of water. While there would be no transmission of 
water from the point where the stone landed to the 
shore, yet the waves would reach the shore and exert 
force on the shore. In a similar way I utilize the force 
which I obtain in the manner described. 

“One result of niy investigations, the possibility of 
which has been proved by experiment, is the transmis- 
sion of energy through the air. I advanced that idea 
some time ago, and I am happy to say it is now receiv- 
ing some attention from scientific men. 

“The plan I have suggested is to disturb by powerful 
machinery the electricity of the earth, thus setting it in 
vibration. Proper appliances will be constructed to take 
up the energy transmitted by these vibrations, trans- 
forming them into a suitable form of power to be made 
available for the practical wants of life. Primarily the 
agent that I propose to use consists of an old-fashioned 
electrical spark, such as they light from a Leyden jar. 
This is rapidly discharged back and forth an enormous 
number of times. Every time that the spark seems to 
pass it is in reality passing hundreds of thousands of 
times, and each time it passes it sets up these waves in 
the ether which extend out into space. In other words, 
the result of the experiment is to disturb the equilibrium 
of the ether. 

“T am hopeful that in no distant time this method will 
be deemed worthy of a practical trial. It may be proper 
to say that among other things I have already demon- 
strated that we do not need to have two wires to con- 
vey an electric current, one wire being sufficient, and, in 
fact, in some cases, better than two wires. 

PHENOMENA OF RESONANCE. 

“In the experiments of transmitting power by means 
of wires the phenomena of resonance is to be observed. 
If one tuning fork, for instance, is set into vibration 
another one of the same pitch, anywhere within reason- 
able distance, will respond. That is a familiar phenomena 
of sound termed resonance. Now, if I set up these 
etheric vibrations that I speak of to a certain pitch, and 
my wire is within reach of these vibrations (not neces- 
sarily metallically connected) it will respond provided its 
pitch corresponds with that of the etheric vibration. 

“In that way I obtain energy in another conductor 
without any metallic connection whatever. Where a 
single conductor is connected with the source of vibratory 
energy these waves surge back and forth in that con- 
ductor very much as water would in a tube when you 
reverse it back and forth. 

“One of my most interesting experiments is with the 
incandescent lamp with a single wire to it. I place in 
the centre of this a piece of very refractory substance 
of any kind and connect that with the source of vibratory 
energy, and, with this as a centre, these etheric waves 
are sent out in concentric spheres and are reflected back 
from the inner surface of the glass globe upon this small 
piece of refractory substance. The impact of the mole- 
cules of rarified air in this globe creates such intense heat 
in this refractory substance (which is the focus) as to 
bring it to a high state of incandescence. It is difficult 
to find a substance that will stand that heat, but I have 
found some substances that stand it fairly well. 

“The transmission through the earth can be effected 
at any distance; in fact, it matters little whether the 
distance is small or great. 

OF INCALCULABLE VALUE, 

“Such a result, if achieved, would, of course, be of in- 
calculable value to the world and greatly advance the 
progress of the human race. In this great country (of 
which I am proud to be a citizen) we have water powers 
which, in aggregate amount, are sufficient to supply all 
the needs—in fact, far more than the needs—of the 
whole human race. Take, for instance, Niagara. This 
famous waterfall is estimated variously all the way from 
tive to six millions horse power. Now, four millions 
horse power, economically directed, would light every 
lamp, drive every railroad, propel every ship, heat every 
store and produce every article manufactured by ma- 
chinery in the United States. 

“It will not be long before we can transmit that power 
under quite practical conditions, by means of wires with 
the alternating system, over distances as great as a thou- 
sand miles. Engineers now object to the use of very 
high pressures which would be necessary in such trans- 
missions of power. But I believe the time will come 
when we shall transmit that energy without any wire. 

“Since I have experimentally proved that we can get 
back electric impulses over one single wire without any 
return, we may avail ourselves of the earth as a medium 
of transmission as one difficult obstacle to overcome. 
In fact, the only serious objection to this scheme is to 
find a means to concentrate the energy of vibrations 
spread over a great area on one spot. 

“If this power is to be transmitted across the ocean it 








THE ELECTRICAL WORLD. 


will, of course, involve the expenditure of an enormous 
quantity of energy. It has been suggested that I can 
produce a set of lenses made of asphaltum or gutta 
percha or any other good so-called non-conductor of elec- 
tricity, and can concentrate these rays, or waves, to a 
focus where their effect would be powerful. 

“This plan, if at all practicable, could be applied as 
well across the Atlantic as it could at shorter distances 
on land. 

METHODS OF PRODUCING LIGHT 

“The present methods of producing light are very 
wasteful. The electric light is a considerable advance 
over the gas burner, as far as efficiency is concerned; 
yet even the electric light, as at present produced, is very 
inefficient. Of the energy of coal we only get about one- 
third per cent. in light in an incandescent lamp; much 
more, however, in an are lamp, because in that lamp 
we can reach much higher degrees of incandescence and 
because we have the advantage of an economical 
combination of carbon and oxygen. 

“It is true that in recent years some notable improve- 
ments have been made in gas burners, and that, from a 
theoretical point of view, it is possible that a far more 
efficient burner than the ones at present in use may be 
produced. 

“Probably the most important problem electricians are 
considering is the production of electricity by an efficient 
process from coal or other cheap substance; at least, 
most engineers have this subject in view. I think it is 
fully as important, and, in the end, perhaps even more 
important, to apply our skill in discovering how to trans- 
mit power from the waterfalls to any distance, for then 
we would be able to obtain energy, without consuming 
uny material, and our coal fields and forests would re- 
main untouched, whereas the production or electricity 
from some material will involve the rapid consumption 
of that material. 

“One of the problems which is of great importance, and 
the solution of which we are very likely to witness in a 
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few years, is the transmission of intelligence to any dis- 
tance without connection. From present experimental 
evidence it can be quite safely concluded that an at- 
tempt to transmit intelligible sounds through the earth 
from here, for instance, to the European continent with- 
out any cable will succeed beyond a doubt. But it is a 
question whether such a method, which I have advocated 
for two years, would be available for all purposes, such, 
for instance, as the use to which the Commercial Cable 
is put. 

“In that case it is questionable whether the scheme 
would be practicable. But one thing is certain, we will 
be able to transmit universal time all over the earth, and 
also be able to send in the same way very important 
short messages from centre to centre. 

“Electricity is becoming more and more an important 
factor in our daily life, and more and more closely con- 
nected with our comfort. I think, after a considerable 
lapse of time, it will become practically necessary for 
our existence. For instance, there is the question of 
light. The advantages of the electric light are so great 
that even with the present wasteful methods we have 
been able to succeed in making practical use of it. 

“But what will be our success when we shall be able 
to produce a hundred times as much light as we do at 
the present day? To do this is merely a question of 
time. Electric power is obtained by the use of dangerous, 
cumbersome and complicated appliances. But we have 
electric machines now which require no attention what- 
ever, and which will in a few years supplant all other 
motors simply because of their higher efficiency and ideal 
simplicity. 

“Even now the cost is very great. Eventually we will 
be very likely to be able to heat our stoves, warm the 
water and do our cooking by electricity, and, in fact, to 
perform any services of this kind required for our do- 
mestic needs. 

“Tt has been said that it will be impracticable to heat 
our houses by means of electricity on account of the 
great cost of coal; but, as I have said, we are now look- 
ing for other methods of getting electrical energy cheap. 
Even with the present methods any rich man certainly 
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prefers, instead of a stove in his room, to have it warmed 
by electricity. The method is expensive, but ideal. 
“Electric energy can be applied to bicycles, carriages 
and all sorts of vehicles. It will certainly be applied to 
rowboats and will probably be so cheap that any man 
in ordinary circumstances can own a boat and propel it 
by this means. It would be a gloomy prospect, indeed, 
for the world if we did not think that this great power 
will be used to the advantage of the vast majority of the 
human race and its benefits will not be confined merely 


to the wealthy. 
INTERESTING EXPERIMENTS. 


“I am working on some other lines than those of which 
I have spoken, and if I succeed in my exepriments they 
will be of great interest principally to scientific men. 
They have also a practical bearing upon what news- 
papers sometimes call the ‘burning questions of the age.’ 
These experiments are quite apart from old notions and 
the lines which heretofore have taken up my attention. 
I cannot tell how soon I will complete these experiments. 

“Most of my experiments heretofore have involved 
either rapidly alternating currents of high potential, or 
have reference to these electrical waves which are set 
up by alternating currents, and which, if very rapid, will 
not go through electric batteries at all, but will go 
through the best insulators. If they are less rapid they 
will go through electrical conductors fairly well. 

“T think I have received full praise for the work in 
which I have been engaged. There are some experi- 
ments which I made a few weeks ago in Philadelphia 
and St. Louis which interested our scientific men. For 
their benefit I have a technical account of these experi- 
ments in preparation which will be published in the 
future in the scientific journals. 

“Some years ago I demonstrated that a lampate fila- 
ment could be made to glow from a current from a 
human hand. The light coming from the hand is pro- 
duced by the agitation of the particles of molecules of 
the air. I charge my body with electricity, and from an 
apparatus which I have devised I can make the elec- 
tricity vibrate at the rate of a million times a second. 
The moleeules of the air are then violently agitated, so 
violently that they become luminous, and streams of light 
then came out from the hand. 

“In the same manner I am able to take in the hand a 
bulb of glass filled with certain substances and make 
them spring into light; I make light come to an ordinary 
lamp in a similar way, simply by holding it in the hand. 

‘‘When I was in London I had the pleasure of perform- 
ing one of these experiments privately before Lord Ray- 
leigh. I shall never forget the eagerness and excitement 
with which that famous scientist saw the lamp light up. 
I can only say that the appreciation of such men amply 
repays me for the pains I take in working out such 
phenomena. : 

TESLA’S TRIBUTE TO AMERICA 

“When I arrived upon your hospitable shores I eagerly 
applied myself to work and to learn, and I have per- 
severed in that course. If I have made any special suc- 
cess in this country I attribute it largely to a feature 
which is characteristic of both the English and American 
races; that is, their keen and generous appreciation of 
any work that they think is good. 

“T think this country may well boast of its colleges. 
Take, for instance, Columbia College, Cornell University, 
Johns Hopkins University or any of the institutions where 
nowadays electrical engineers are trained. 

A GOOD PROFESSION. 

“I consider electrical engineering a very good pro- 
fession for a young man, but it is a profession which re- 
quires considerable exercise of intellect. On account of 
the fascination connected with the study of electricity 
the profession draws to its ranks an intelligent class of 
young men. 

“Of course it is probably true that the majority of 
young men who enter the profession are more or less 
enthusiastic, but in these days a knowledge of electrical 
engineering has become almost indispensable for en- 
gineers in general. 

“Nearly every engineer at the present time follows 
with great interest its developments. And it is the same 
with the medical profession, for physicians are realizing 
more and more that electricity will ply a still larger part 
than it does in the cure of disease. 

“For instance, a great amount of electrical energy may 
be sent into the body by means of high currents, because 
the energy is dissipated laterally from the body and is 
not passed through it in a direct manner as it is when a 
current of low frequency is used. The feeling produced 
is somewhat different. 

“I have also noted the importance of one being pre- 
pared for the shock. If you are prepared the effect on 
the nerves is not nearly as great as when you are not 
prepared. With these high alternations one feels but 
little pain in the central portion of the body. A remark- 
able feature of such high currents is that you feel a 
burn the moment your hand touches the wire, but 
beyond that the feeling is scarcely noticeable. I have 
received currents as high as 300,000 volts, an amount 
which, if received in any other way, would instantly 
kill.” 
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The New Stanley-Kelly Two-Phase Motor System. 





It has been known for some time that the Stanley 
Electric Manufacturing Company, of Pittsfield, Mass., 
has been engaged in perfecting an alternating current 
self-starting motor for use on two-phase incandescent 
lamp circuits in the same manner that motors are now 
so largely employed on continuous current circuits, and 
the general public as well as the electrical profession 


Fie. 1.—STANLEY-KELLY Two-PHASE Motor, 


will be pleased to know that not only are the motor 
and all the details of the system now perfected, but that 
a large stock of apparatus is actually ready for the 
market. 

The Stanley company adopted the wise plan of per- 
fecting the system to its minutest details, and then sub- 
jecting it to a lengthy test by actual use under commer- 
cial conditions before placing it before the public; they re- 
cognized, no doubt, that any preliminary announcement 
would have little effect in the face of the failure hereto- 
fore, more or less complete, of the many alternating 
motors too hastily announced as realizing all the condi- 
tions of practice. 

Some of these motors have been in practical operation, 
doing work from day to day, for the past six months, and 
for the past two months in Pittsfield an 80-h. p. two- 
phase generator has been running in the station of the 
Pittsfield Electric Company, supplying about 40 h. p. of 
lights and about 40 h. p. of motors (seven in number in 
sizes of from 10 h. p. down) in practical use without a 
hitch or accident of any kind. This, as far as we know, 
is the first thoroughly practical demonstration of a gen- 
eral distribution of light and power by means of the 
alternating system, and removes the cause of the re- 
proach to which it has heretofore been subjected in this 
respect. 

The reason that A. C. motors, either for single or 
multiphase circuits, that ~have been experimented 
with, have not been commonly introduced heretofore, is 
because of the false currents developed by the motors, 
the inability to develop a good starting torque with- 
out making these false currents very excessive, 
and the impossibility, because of the false currents, to 
produce a comprehensive system for both light and 
power fed by the same dynamo and circuits. These 
false currents have made regulation impossible, and have 
made necessary generators, lines and transformers so 
disproportionately large for the work to be done that it 
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FIG. 3.-STANLEY-KELLY ALTERNATING CURRENT TWO-PHASE SYSTEM. 


has been uncommercial. In a commercial system for 
wide distribution of light and power throughout a city, 
motors which take current about proportionate to their 
load are essential and, in the case of the various multi- 
phase motors, which there has been so much effort to in- 
troduce in this country and abroad, this has not been ac- 
complished. Another potent reason why alternating 
motors have not been introduced in this country has 
been because the standard of frequency adopted has 
been 16,000, at which frequency the false currents 
are much greater than if the frequency had been consid- 
erably lower, say 7,000 to 8,000. 

The object of the Stanley company has been to pro 
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duce a motor which would be commercial on the stand- 
ard frequencies used in this country, in order to, in a 
great many places, simplify the problem of adopting 
multiphase apparatus, because of the vast amount of 
money already invested in generators and transformers 
only adapted for this high frequency. By reason of the 
condenser and compensating winding of the field, which 
will be explained later on, the motor works perfectly 
and commercially on 16,000 alternations. Moreover, the 
same reasons that make it superior to other motors on 
133 p. p. s. will apply with equal force, and give it the 
lead, when worked on lower alternations. 

One of the features of the system is the manner in 
which it admits of being gradually grafted onto existing 
alternating systems, merely requiring the addition of a 
third wire, (which is a very simple matter,) to the circuits 
from which power will be used. The two-phase gen- 
erator can be used during the daytime to furnish light 
and power, and after the use of power is over the three 
wire circuit can be readily switched onto the ordinary 
single phase machine at the switchboard if it is de- 
sired. The present transformers in use for lighting can 
be used; all that is necessary being to break one of the 
present connections to the transformer, and make that 
connection to the third wire. Where motors are needed 
a special transformer is put up, with connections made to 
all three wires. The lighting transformers should be con- 
nected about half and half on each side of the central 
wire, but it is not necessary to balance the system 
delicately, as, if on one side there is a considerably heav- 
ier load than the other, no harm is done. In this respect 
it is not as complicated or as difficult to keep in balance 
as the continuous current three wire system, and, in 
fact, gives no more trouble in operation than the ordi- 
nary single phase system. Another advantage is that the 
total weight of wire necessary in a system of this kind 
is 25 per cent. less for a given output and line loss than 
with the ordinary single phase system. 

A practicable two-phase system like the present one 
makes it possible for stations, at comparatively small ex- 
pense, to add power to their lighting service, no matter 
where the power is located, and thus get all the benefits 
of long distance distribution of power in connection with 
their lighting circuits, without throwing away a lot of 
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their present apparatus; after the system is once started, 
as business grows, it will be a comparatively inexpensive 
matter to change, little by little, everything over to two- 
phase, where that end is desirable. It would be better, 
perhaps, for central station companies just starting in to 
use a lower frequency, say 60 or 65 p. p. s., and it should 
be borne in mind that the total efficiency of the system 
with this lower number of alternations would be some- 
what better than with 133 p. p. s., although, so far as 
reliability of operation is concerned, one is equally as good 
as the other. It is, perhaps, unnecessary to refer to 
the enormous expansion this system permits to be made 
over the continuous current system in the distribution 
of power; it enables new and distant fields to be opened 
up, and permits areas within the limits of the continuous 
current to be covered at but a fraction of the expense. 
By referring to Figs. 1 and 2, it will be seen that the 
Stanley-Kelly motor is very compact in form and neat in 
mechanical appearance. The armature is entirely enclosed, 
and the brushes and collectors require no attention. The 
one and two h. p. motors do not require any 
lecting rings or a starting 

box, as they may be readily 

started by a pull of the belt, 

 Teantiatttvend | so that no connections what- 
? Lf ever are exposed on them. 


col- 


PT ———_, As there are no adjustments, 
°2 °° after a motor is once started 
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weeks care is taken to fill the 
self-oiling ball bearings; a 
motor can, therefore, be fixed 
in places not readily accessible, or boxed up in a corner 
and left to take care of itself. In starting the lever 
shown in Fig. 2 is operated, and in a very few seconds 
the motor is brought up to speed, when the lever is 
turned into a position where it short circuits the arma- 
ture coils and the motor left to itself. Seriously over- 
loading the motor does not burn it out, but simply stops 
it, a great advantage over the continuous current type. 
A five-horse power motor weighs 750 pounds, and on 
the Pittsfield circuit has a speed of 2,000 revolutions at 
no load, and 1,840 revolutions at full load. 

Fig. 3 shows the disposition of the different parts of 
the system. The generator need not differ in construe 
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tion from the ordinary alternator, which may be utilized 
by the addition of another collecting ring, and rewinding 
the drum with two windings so placed relatively to each 
other as to develop currents in quadrature. A special 
dynamo, however, has been designed by Mr. Stanley con- 
taining several new features, and will shortly be placed 
on the market. The lamp transformers are, as stated 
before, of the ordinary commercial type, and those in 
connection with the motor do not differ in principle from 
the usual type. 

The motor consists of a laminated drum not differing 
from the ordinary drum type of armature, in which the 
wires are imbedded in grooves in the surface, and of 
two laminated cylindrical fields that have no electrical 
connection with each other, but from mechanical consid- 
erations are joined together. The fields are built up of 
laminated iron discs, as shown in Fig. 4 and have in- 
ternal projections or poles encircled by the field coils; 
the two similar frames of the field are so joined together 
that the poles are “staggered,” those of one field being 
eee = 
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opposite the spaces between the poles of the other; (in 
the end view of Fig. 4, the two poles adjacent to the 
coil shown belong to the other field). The number of 
poles depends upon those of the generator and the speed 
desired, the product of the speed by the poles being the 
number of alternations of the generator. A three-horse 
power motor has 8 poles, and, on the regular 16,000 p. p. 
m. circuit, will run at 2,000 revolutions per minute, drop- 
ping from 7 per cent. to 8 per cent. at full load. 

In the top of each pole is a groove extending its 
full length, in which is imbedded a copper bar. The ends 
of the different bars are connected together on each side 
of the pole by being secured into a ring, so that a current 
set up in a bar divides at the, ring, flows through the 
bars of the two adjacent poles, and returns by means of 
the opposite ring. This arrangement is an_ essential 
feature of the motor, and is called the “compensator,” 
the action of which will be explained further on. 

The armature, which is of the length of the two fields, 
is wound in as many sections as there are poles in either 
field, as follows: From the first groove the winding goes 
to the groove whose distance is the same as that be- 
tween the outside edges of two adjacent poles, then re- 
turns to the inside groove next to the first, and so on 
until the width of each winding of the coil is equal to 
the width of a pole, thus leaving vacant an equal space 
between; after the first series is wound the alternating 
vacant spaces referred to are similarly occupied by anoth- 
er series. The grooves are of the depth of two wires, and a 
duplicate of the winding just described is added, which 
makes the armature electrically symmetrical, as in the or- 
dinary continuous current forms. It will be thus seen 
that when the armature is in place a coil whose width 
is covered by two adjacent poles of one field is open 
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FIG. 2.-STANLEY-KELLY TWO-PHASE MOTOR. 


under a pole of the other field, and vice versa. With 
small motors that can be started by hand, these coils or 
each of the sections may be short-circuited on themselves, 
but in the larger size they are joined in two separate 
circuits, corresponding to the two different windings, and 
one terminal of each led to a collector on the shaft, the 
other two terminals being joined together and led to a 
third collector. The necessity of this will be explained 
later on. 

An explanation of the action of the motor can now 
be readily followed. When two currents have a differ- 
ence of phase of 90 degrees, it is readily seen that one 
current ia at ite maximum strength when the other is 
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passing through zero; on the other hand, the latter cur- 
rent has then its maximum inductive action, the rate of 
change being a maximum when a current passes through 
zero. If now a pole of the zero circuit (which will have 
no polarity) is opposed to the central opening in an arma- 
ture section, its inductive action will produce a strong 
eurrent in this section, which will also flow over the two 
poles of the other field, which at this time have a maxi- 
mum strength due to the maximum current in their 
coils. This will produce a torque exactly as in the case 
of a continuous current motor, the condition in regard 
o the field and armature current being the same. As a 
coil moves out of this position of maximum torque, its 
current as well as the strength of the motor poles be- 
comes weakened, but at the same time the second series 
of coils begins to gather strength, and finally reach their 
maxima when those in the first exert no torque, and so 
on. From this it will be seen that one field and one-half 
of the length of the armature act as a transformer to 
furnish the current for the other half of the armature, 
which, with the other field, forms a motor, and vice 
versa. 

Thus far it has been assumed that the armature cur- 
rents are in phase with their E. M. Fs. and practically 
that the armature is without self-induction; unfortu- 
nately, however, this is not so, and the result of the self- 
induction that really exists is to cause the armature cur- 
rent to lag and thus not be in the best position to cause 
rotation. The necessity of neutralization of the self- 
induction of the armature of A. C. motors is apparent 
in all types, and this is accomplished in the Stanley motor 
by the use of the compensating coils or “compensators,” 
the special invention of Mr. John F. Kelly. The reaction 
of the armature current induces currents in the various 
circuits of the compensating system, which act opposite 
to and neutralize its reactive effect. The principle is 
similar to that employed in the Spencer-Ryan method of 
counteracting the armature reaction of continuous cur- 
rent machines, by surrounding the armature with a cir- 
cuit through which the armature current flows, and of 
such a number of turns as to, by their mutual reaction, 
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neutralize the distorting effect on the field of the arma- 
ture current. The difference between the two cases is 
that in the latter the armature reaction can be thus 
practically neutralized at all loads, while the compen- 
sator is limited theoretically, but practically accom- 
plishes its purpose through the working range of the 
motor, only failing with a large current produced by a 
considerable overload or when starting. 


This brings us to the starting arrangement, which is 
necessary to overcome the great flow of current due to 
the armature being at rest and having no back E. M. F. 
Were the circuit closed upon starting without a resist- 
ance, there would be a large rush of current through 
the armature coils, and as also at this time the frequency 
is the greatest in the armature circuits, the lag of the 
“urmature current behind its E. M. F. would be greatest. 
‘The object, as has been stated before, of the compensat- 
ing coils, is to correct this lag, but they are not sufficient 
for the increased current and frequency, so that non- 
inductive resistances are placed in the armature circuits, 
which, after a very short period necessary for the motor 
to get to full speed, are cut out and the armature coils 
at the same time short-circuited on each other. Fig. 5 
shows the connection of the starting box, the resistances 
of which consist of spirally wound bands of iron ribbon. 

In all induction motors of the multiphase type, there 
is a magnetizing current of considerable magnitude, 
which does no work, being 90 degrees behind its E. M. F. 
and in consequence not in a position to do work. This 
loads up the transformers, = lines and the generator, 
and, worse, this “lagging” or “false’”’ or “pseudo” current, 
us it is variously called, ~t reases il reaction of the 
armature on the field of the generator, so that the 
capacity is reduced. Since this current is 90 degrees be- 
hind the BE. M. F., and the current flowing in and out of 
a condenser is 90 degrees ahead of the E. M. F., this false 
current can be, and in the Stanley-Kelly motor is, fur- 
nished by condensers connected in parallel on each side 
of the motor. The effect of the condensers is shown by 
the curves of Fig. 7, which indicate how largely they 
reduce the volt-ampere or “wattless’ component. The 
measurements for these curves were made by means of 
a wattmeter designed by the Weston Electrical Instru- 





ment Company, which rendered excellent service during 
the experimental stage of the motors. 

The condensers are manufactured by a process and 
with materials that the Stanley company prefer not to 
make public. That they are perfectly practicable in use 
has been shown by the extended test on the commercial 
circuit in Pittsfield, and we also learn from a disinter- 
ested source that they have undergone severe laboratory 
tests recently, without developing any weakness. Much 
study has been given by Messrs. Stanley and Kelly dur- 
ing the last two years to the manufacture of commer- 
cial condensers, and their achievement in this direction 
is not the least of their triumphs. 
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The Waddell-Entz Storage Battery Street Cars. 








The Waddell-Entz Electric Company gave several exhi- 
bitions during the past week of their new storage battery 
street cars on the Second avenue line, on which 10 specially 
designed storage battery cars will shortly be placed, and 
the line from Ninety-sixth street north exclusively oper- 
ated by them. A complete electric plant has been installed 
at the 127th street building of the street railway company, 
all of the details of which have been carefully worked out, 
and a most thorough test of the system will be made. The 
charging plaut and storage batteries are almost ready for 
use, as well as the cars, which will soon be placed on the 
line. The electric plant consists of two 100-h. p. Worth- 
ington boilers, two automatic Ideal engines of 75 h. p., to 
which are directly coupled two 75-h. p. Waddell-Entz dy- 
namos. On the second floor is a fine traveling crane de- 
signed by Messrs. Waddell and Entz and operated by elec- 
tric power, which is used to hoist the trays of bat- 
teries to the second floor, where they are charged; 
by means of the crane the car batteries can be 
changed in two minutes. The storage battery is the well 
known Waddell-Entz zinc-copper alkaline type, which has 
given excellent results, and notwithstanding its low voltage 
has less weight per horse power, it is claimed, than the lead 
type, with much greater durability. The batteries, 144 
cells in each, are on two trays which are placed under the 
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excellent manner in which the details are worked out, indi 
cating a high order of engineering ability. 

The entire system is the invention of Messrs. Waddell and 
Entz, and the electrical equipment was made at the works 
of the Waddell-Entz Electric Company, Bridgeport, 
Conn. 


——____ 9+ @ +e 
Candle Power of the Are Light. 





The question is consuintly rising as to what is the com- 
mercial candle power of an arc lamp ; and there are frequent 
misunderstandings between the central station superinten- 
dent and the consumer on this point. In order to hasten a 
settlement of this important matter the following com- 
munication, dated Chicago, April 17, 1893, has been ad- 
dressed to Prof. Elisha Gray, chairman of the Com- 
mittee on Electrical Congresses, World’s Columbian 
Exposition, signed by 8S. A. Douglas, district manager of 


‘ the Brush Electric Company ; W. H. Harding, manager of 


the South Side Electric Company ; C. D. Crandall, manager 
of the Western Electric Company ; A. K. Gilman, business 
manager of the Great Western Manufacturing Company ; 
D. P. Perry, manager of the Standard Electric Company : 
B. E. Sunny, Western manager of the General Electric 
Company ; C. H. Wilmerding, president of the Chicago 
Arc Light and Power Company ; J. P. Burrett, superinten- 
dent the Electrical Department of city of Chicago, and 
Samuel Insull, president of The Chicago Edison Company : 

‘*A great deal of confusion is still caused by the term 
2,000 c. p., 1,200 c. p., etc., in referring to urc lights. 

‘‘In a good many instances this commercial term has 
been the cause of litigation between electric light con- 
tractors and purchasers of arc light apparatus. We beg to 
refer, in this connection, to a few paragraphs taken from 
Prof. Elihu Thomson’s paper read before the National 
Electric Light Association, Providence, R. I., February, 
1891, 


‘** It is well known that the value of an arc light for gen- 
eral illumination is greatly enhanced by the fact of the dis- 
tribution of light being mainly in a downward direction in 
continuous current ares. This, of course, follows from the 
fact of the positive carbon crater being above, such crater 
being the part from which most of the light comes. 

** This matter has been quite thoroughly investigated, and 
many diagrams of distribution are to be found in the lit- 
erature of the subject, as es from time to time. 
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seats of the street car after first being heated by steam coils 
to about 110 Fahrenheit, at which temperature they are 
most efficient. ‘Ihe motors and dynamos are of the ingen- 
ious type invented by Messrs. Waddell and Entz with an in- 
ternal field. There is a single field coil, and on either end 
of its core is a four-armed spider, whose ends give 
the alternating north and south poles; external to and 
covering the ends of the field pieces is a Gramme ring, 
which arrangement gives a very compact form to the motor 
and a large torque at starting. 

The field coils and armatures of the two car motors are 
on separate circuits and the 12-volt car lamps are connected 
with the field cells, thus avoiding fluctuations in the light. 
The armaturé batteries of each motor are in four sets, and 
by means of the controller worked by the motorman are 
first placed in parallel in starting, then thrown twoin series 
and two in parallel, and as the speed increases all four are 
placed in series. For additional speed the field is weakened, 
there being two points on the controller for the two further 
changes by this means. In stopping, the field remains on, 
and the armature is short-circuited: the resulting dynamo 
action is sutticient to bring the car to a dead stop from 
full speed within the length of the car. 

The motor gears run in oil and are made of a special 
bronze, the teeth being of the involute form. The motor 
is mounted on a frame which possesses some elasticity, 
rubber buffers taking up the shock. The -exceedingly 
smooth action of the car was much commented upon, as 
well.as the. admirable control possessed by the motor- 
man. There are six speeds, corresponding to the various 
combinations noted above, and the action is very smooth 
in passing from one to the other. In stopping the car 
within its length there was little shock and no unpleasant 
noise; we predict that the absence of the buzz and 
thumping, so disagreeable with many electric cars, will 
be highly appreciated by the patrons of the road. The 

cars can run 30 miles without recharging the batteries, 
the weight of which is about two tons for each car. 

The exhibition trials were witnessed by many prominent 
street railway financiers and superintendents, as well as by 
a number of technical experts; the former expressed 
themselves as being particularly pleased with the system, 
and the latter in addition were open in their praise of the 
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FIG..7.-SPEED AND ENERCY CURVES CF 2-H. P, MOTOR. 


They show that with the Jong arc the maximum intensity 
of light is from 40 degrees to 60 degrees downward from 
the horizontal, and that the horizontal intensity is gener- 
ally much less than one-half as great, while of course the 
intensity diminishes above the horizontal direction and ul- 
timately becomes zero before reaching the upward vertical! 
direction. In like manner the approach to the downward 
vertical from the direction of maximum intensity is at- 
tended with similar rapid diminution. 

‘** The spherical candle power of are lights would therefore 
be only a fraction of the rated candle power which is gen- 
erally taken at the maximum light obtainable in the best 
direction from the particular are or kind of arc in ques- 
tion. 

‘** For this reason the term 2,000 c. p. are has little sig- 
nificance as indicating the illuminating power of an arc. 
It is now generally taken to mean an aic with 10 am- 
péres and not less than 45 volts potential difference be- 
tween the carbons, or a 450 watt are. The quality of the 
carbons will determine whether the 450 watts will be ex- 
pended in obtaining.the most light or not, or whether that 
light will have a maximum intensity at one angle or an- 
other within certain limits. 

‘** As a matter of fact, all attempts made by purchasers of 
electric arc apparatus to measure what they usually term 
the actual candle power of arc lamps have been dismal 
failures, as there are only a few of the best-fitted labora- 
tories in this country in possession of instruments by which 
they can determine the m ‘an spherical candle power of an 
are. 

‘In this connection we draw attention to an article* of 
M. Blondel, which appeared in L’Industrie Electrique, 
from which it is evident that it is absolutely necessary to 
define the general commercial terms, 2,000 c. p., 1,200 ¢. p., 
etc., in practical electric units. 

‘* It is for the reasons stated above that the under: igned 
ask you to kindly take this question up at the coming 
electrical congress during the World's Columbian Exposi- 
tion, and have the commercial terms mentioned above 
defined as follows: 

‘“*The term 2,000 c. p. arc to mean an arc pro- 
duced by 10 ampéres and 45 volts potential difference be- 
tween the carbons, or a 450 watt arc. The candle power of 
arcs produced by currents of more or less ampéres or more 
or fewer volts difference of potential to be rated propor- 
tionally.’ 


‘*Such a definition would at once call « halt to all dis- 





"See THE ELECTRIC AL “WORLD, April 22, 1893, p. 300. 
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putes on this question, and would enable every station su- 
perintendent, by simply employing a standard ampére- 
meter and a standard voltmeter, to determine whether or 
not the electric contractor has fulfilled the conditions of his 
contract as to candle power or not.” 


——__—_2e-2 


An Adjustable Pole Bracket. 





We illustrate a new adjustable pole bracket designed for 
bracket line construction for suburban street railways or 
for centre pole construction in crowded portions of cities. 
It is made of 14-inch pipe with special castings and fit- 
tings, and the manufacturers, the Creaghead Engineering 
Company, of Cincinnati, make special claims as to stiffness. 
The upper and lower ends of the brace, supporting thearm, 
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AN ADJUSTABLE 
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THE MILWAUKEE COMMUTATOR BRUSH. 


are provided with hooks, which engage in special castings. 
The use of these hooks makes a bracket which is very 
easily put together, as bolts are not required in either end 
of the brace. The bracket arm is made six feet long, or 
longer if desired. A pole bracket insulator, made to fit 
1+ inch pipe. completes the bracket. 

This bracket has commended itself to practical street 
railway men who have examined it, and has already come 
into considerable use. 


———————_ > 


P. & S. Combination Fixture Cat-Out and Outlet 
Insulator. 


The proper insulation of outlet wires has heretofore been 
difficult. The wires are likely to be displaced by the lathers 
and plasterers, and in many cases leakage through the 
plaster to the gas pipe on account of defective insulation 
occurs. As the inspector can only see that part of the 
wires which projects through the plaster, he has to “ trust to 
luck” for that which is concealed. To overcome these difti- 
culties and make the outlets absolutely safe, Pass & 
Seymour, Syracuse, N. Y., have devised a combination fix- 
ture, cut-out and outlet. As will be seen by the cut. it is 
fastened to the lathing, and when the plaster is put on it 
projects slightly through it. The wires pass through holes 





P. ©. COMBINATION 


in the china cut-out, and it is impossible for them to touch 
either the gas pipe, lath or plaster. It is fitted with brass 
work for connecting wires and fuses, and is furnished either 
with fuse plugs, which cover the fuses, or it may be fused 
in the ordinary way. Pass & Seymour also make small 
curved tubes for outlets, which effectually insulate the wires 
from gas pipe, lath and plaster. They are fastened to the 
pipe by tape, as shown by the accompanying cut. Unlike the 
tubes made of fibre and the various compounds, these china 
insulators cannot be bent out of shape, nor do they de- 
teriorate by age. They are not affected by the plaster, are 
impervious to moisture, absolutely fireproof and possess 
exceedingly high insulating properties. 
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The Milwaukee Commutator Brush. 


The Milwaukee commutator brush, manufactured by the 
Wisconsin Electrical Construction Company ,412 Broadway, 
Milwaukee, Wis., is shown in the accompanying illustra- 
tion. The white lines on the face and the black lines on 
the side represents sections of pure copper electrolytically 
deposited on strips of composition shown by the black lines 
on the face and white lines onthe side. The exterior 
of the brush is coated with pure copper which binds the 
copper and composition strips together. The composition 
is composed of graphite ‘one of the most perfect lubrica- 
ting compounds known), carbon and a scouring or cleaning 
substance. The copper furnishes the ccnductivity. the 
graphite the lubrication, and the scouring substance the 
cleansing properties of the brush. The combination of the 





THE |. X. L. CLUSTER BALL. 


various ingredients produces a brush which three years of 
practical test under all conditions shows to unite in itself 
all the requisites above named. 

It is claimed that by the use of this brush the life of any 
commutator will be more than doubled, that it will run 
without heat or sparking, that it will keep the commutator 
biightly polished and not cut grooves or ridges in its face, 
and that it will save the necessity of frequent adjustment 
of the brushes and do away with all annoying breakdowns. 

These brushes are made in ail sizes to fit any pattern of 
radial brush holders; they cannot be used with the old style 
tangent holders. A new universal holder is being prepared 
which in its various sizes will fit nearly all dynamos and 


motors. 
>> 


The 1. X. L. Cluster Ball. 





The I. X. L. cluster ball, shown in the accompanying 
illustration, and which is manufactured by D. J. Hauss, 
of Cincinnati, O., has some interesting features. The 
body of the cluster is made of spun brass and is gen- 


FIXTURE GUT-OUT AND OYVTLET INSULATOR. 


erally provided with from three to eight nipples, but 
can be furnished with a larger number if necessary. 
The top carries a shade holder which is arranged so that 
au Shade designed to fit a 344 inch holder can be slipped 
over. The cluster separates at the point A so as to 
facilitate wiring. This cluster forms a very handsome 
electrolier for street railway cars, as well as for ordinary 
house lighting. : 


POSTEO 


A Handy Poeket Tool. 








A screw driver and a knife are absolutely essential for 


every one who is in any way actively connected with any of 
the electrical trades. We have all been in the position 
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where we were shown some new device put together with 
screws, and we have bunted through our desks and our 
pockets for a screw driver with which to get at the insides 
of the invention, but we have had to use a flat key or knife 
blade for want of the proper article. 

The accompanying cut shows a very handy pocket tool, 
recently placed on the market by Alexander, Barney & 
Chapin, of New York, which is gotten up in three different 
styles. One has two blades—an ordmary knife blade and a 
combination screw driver and knife blade, which can be 
used for stripping wire, etc. Another style has only the 
combination screw driver and knife blade, and the third 
style has a screw driver only. These tools are no larger in 
size than an ordinary pocket knife. 


—  ——_——_ Soe | oo —_—_____———- 


Gem Blow Pipe Torch. 

The accompanying illustration shows something new 
in the way of a blow pipe torch brought out by the Bur- 
gess Soldering Furnace Company, Columbus, O. The 
reservoir is made either of copper or TIXXXX. tinned 
steel, and is protected by an outside Russia iron case, 
which not only makes it attractive but durable, and pro- 
tects the reservoir from abuse. The burner, it is claimed, 
is the most powerful and durable ever used, as it is en- 
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THE GEM BLOW PIPE TORCH. 





cased with cast iron, which prevents the brass parts com- 
ing in contact with the flame, and crumbling or burn- 
ing off; it will also be noticed that it is equipped with 
the improved air faucets together with the black rubber 
bulbs, which are considered more durable and cannot get 
out of order, like the air pumps so commonly used. 

The regulating device is equipped with a stuffing nut 
and wheel (instead of ring as shown in cut), with a stop 
on the spindle so that a full flow of gas can be obtained 
without opening the valve three or four turns of the 
wheel. 
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Bliss Press with Automatic Index Feed. 





This machine, which is manufactured by the E. W. 
Bliss Company, 12 Adams street, Brooklyn, N. Y., is 





BLISS PRLSS WIIH AUTOMATIC FcED INDEX, 


especially designed for cutting the notches in the cir- 
cumference of armature dises for electric motors and 
generators, The disc is securely guided and clamped on 
the revolving plate, which at its lower edge has as many 
teeth as there are notches in the circumference of the 
disc. The operator starts the machine by putting his 
foot on the treadle, causing the disc to revolve one notch 
after each stroke of the cutting punch. When the last 
notch is cut he releases the treadle, which causes the 
machine to stop ready for the introduction of another 
disc. The machine is adjustable in diameter from 10 
inches to 34 inches, and wore, if required. The weight 
is about 1,700 pounds. 
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NEW INCORPORATIONS. 


The Coleman Battery Company, Chicago, IIl., capital 
stock $25,000, has been formed to manufacture and deal in batteries, 
ete. C. J. Coleman, ©. Odell and C, W. Coleman are the pro- 


moters. 

The Pekin Rapid Transit Company, Pekin, Ill., capital 
stock $100,000, has been formed to build and operate an electric 
street railway. The promoters are W. L. Prettyman, J. J. Read 
and C, A. Kaichem. 

The Chicago Metropolitan Gas Company, Chicago, I11., 
capital stock $5,000,000, has been formed to manufacture and sell 
electricity for all purposes. C. 8. Owen, M. P. Benson and L. J. M. 
Malmin are the promoters. 

The West Baltimore Land Company, Louisville, Ky., cap- 
ital stock $300,000, has been formed to erect electric works, rail- 
ways, etc, T, C. H. Vance, W. L. Haworth, and J. V. Reed, Louis- 
ville, Ky., are the promoters. 

The Mutual Electric Light and Power Company, 
Chicago, Ill., capital stock $75,000, has been formed to furnish elec- 
tric light and power. Chas. D. Wright, Wm. A, Conover, and A. 
R. Heckman are the promoters. 

The Newberry Passenger Railway Company, Williams- 
port, Pa., capital stock $18,000, has been formed to construct and 
operate an eiéctric railway. H. R. Rhodes, J. F. Starr and M. K. 
Speakman are the promoters. 

The Courter Electric Company, Cobleskill, N.Y., capital 
stock $15,000, has been formed to manufacture and use electricity 
for light, heat and power. 8S. Courter, J. H. Tator, and L, C. 
Holmes, Cobleskill, are the promoters. 

€f7he Universal Electric Company, Portland, Me., capital 
stock $500,000, has been formed to carry on a general electric busi- 
ness of all kinds. W.G. Burnham, H. S. Coggin, Boston, and M. 8. 
Kerth, Quincy, Mass., are the promoters. 


The Treichler Water and Light Company, Camden, N. 
J., capital $100,000, has been formed to distribute electricity, etc. 
N. K. Treichler, Philadelphia, Pa.; B. Smith, Wenonab, and I. 
Moffet, Glassboro, N. J., are the promoters. 

Sachs Electrical Company, Jersey City, N. J., capital stock 
$100,600, has been formed to manufacture and sell electrical appa- 
ratus. Ihe promoters are 8S, O, Edmoads, P. P. Pope, Brooklyn, 
N. Y., and G, W. Sessions, Montclair, N. J. 

The Commercial Electrical Supply Company, St. Louis, 
Mo., capital stock $15,000, has been formed to manufacture and 
deal in electrical supplies. E. Michaelis, A. E. Einstein and R. E. 
Enstein, all of St. Louis, are the promoters. 

The Scranton & Abington Street Railway Company, 
Scranton, Pa., capital stock $100,000, has been formed to construct 
and operate an electric railway. ‘The promoters are H. N. Patrick, 
J. M. Burke and E. C, Dimmick, Scranton, Pa. 

The Superior Electric Company, Chicago, ILll., capital 
stock $300,000, has been incorporated to.manufacture and sell elec- 
tric motors, dynamos, and appliances of all kinds. F. H. Hamlin, 
D. H. Wilson and J. L. Clark are the promoters. 


The De Pere Electric Light and Power Company, De 
Pere, Wis., capital stock $20,000, has been formed to operate an 
electric light and power plant. J. P. Dauchan, Wm. Armstrong, 
C. G. Wilcox and J. 8, Chase are the incorporators. 

The Union Passenger Railway Company, Wi!liams- 
port, Pa., capital stock $3,000, has been formed to construct and 
operate an electric railway. The promoters are H. R. Rhodes, Jas. 
F. Starr and M. K, Speakman, all of Williamsport. 


The Hillsboro Electric Light and Power Company, 
Hillsboro, Ill., capital stock $18,000, has been formed to operate an 
electric light and power plant. Wm. Wurdack, H. H. Humphrey, 
J.J. Frey and Wm. A. Howett are interested therein. 


The Montana Telephone Company, Stevensville, Mont., 
capital stock $30,000, has been formed to operate telephone lines, 
etc. A. E. Shappee, G. A. Kain, J. D. Miser, Stevensville, and G. 
W. Dougherty, Corvallis, Mont., are the incorporators. 


The Shereden Terrace Passenger Rallway Company, 
Pittsburgh, Pa., capital stock $12,000, has been formed to construct 
and operate an electric railway. F. W.Hanitch, T. W. Crotzer 
and R. V. Duncan, Pittsburgh, Pa., are the incorporators. 


The Chicago, West Ridge & Waukegan Electric Rail- 
way Company, Chicago, Ill., capital stock $1,500,000, has been 
formed to construct and operate an electric street railway. F. 8S. 
Capron, C. Steinbeiss and F. H, Doland are the promoters. 


The Holly wood & Grand View Passenger Railway 
Company, Williamsport, Pa., capital stock $24,000, has been 
formed to erect and operate an electric railway. J. H. Link, J. B. 
Coryell and S. Q. Mingle, all of Williamsport, are the incorporators. 

The Consumers’ Electric and Gas Company of Los 
Angeles, Los Angeles, Cal., capital stock $1,000,000, has been 
formed to generate electricity, etc. The incorporators are G. S. 
Arnold, G, B, Shaffer, Q. J. Wedney and L. E. Fetr, of Los Angeles, 











Special * Correspondence. 
NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 TimEs BUILDING, NEW YORK, April 23, 1893. t 

John Acton, manufacturer of the well known Acton regulators 
and reducing and steam heating specialties, has removed to large 
and convenient quarters at 79 and 81 Washington street, Brooklyn, 
N. Y., where he will continue his business. 

Superintendent Frank ©. Mason, of the Police Telegraph 
Bureau, Brooklyn, N. Y., has just received an appointment as 
first honorary assistant of the Department of Electricity of the 
Chicago Exposition. Associated with Mr, Mason will be Supt. 
Elliott Smith, of the New York Fire Telegraph Department, and 
City Electrician Morris W. Mead, of Pittsburgh, Pa. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., April 22, 1893. 


Barrington, BR. I., will have an electric light system. 

The town of Milford, Mass., has been granted a franchise 
for electric lighting. 

The citizens of Northfield, Vt., are agitating the subject of 
electric lighting, and the town authorities will probably take ac- 
tion. 

There will be a meeting held at Mechanics Falls, Me., to con- 
sider what the town will do about putting in a system of electric 
hghting. 
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The Norwich Street Railway Company, Norwich, 
Conn., wilk extend its line to Yantic simultaneously with the 
granting of the charter by the legislature. 

An elaborate cigar stand has been located on the first floor 
of the Hathaway Building, Boston, Massa., for the accommodation 
of the electric smoking fiends who inhabit this building. 

The Electric Gas Lighting Company, Boston, Mass., is 
mailing to its customers its revised catalogue, which contains many 
illustrations and descriptions of new goods. 


The Bedding Electric Company, Boston, Mass., have just 
issued its latest catalogue. It is very neat in appearance, and 
contains hand-ome illustrations of the company’s various goods. 


Pittsfield, "ass.—The majority of the aldermanic committee 
on electric street railway franchise agreed with the street railway 
directors recently on a franchise for electric extensions tv outlying 
towns. 


The Hammond Cleat and Insulator Company, recently 
formed to manufacture the Hammond porcelain cleat, is organized 
as follows: Wm. B. Rand, president; E.H. Crowell, treasurer ; 
offices at 15 Custom House street, Boston, Mass. 


The town of Rockport, Mass., recently voted to accept the 
proposition of the Rockport Street Railway Company, which de- 
sires to locate its tracks in the principal streets of the town from 
the Gloucester boundary line, at Pigeon Cove, to the Gloucester line 
in the town proper. 


The Drake, Payson & Whittier Electric Company, of 
Providence, R. I., has just opened a handsome store in the Hodges 
Building for the purpose of handling a fullline of general elec- 
trical supplies. A large number of their friends assembled at the 
opening and reported a pleasant event. 

Solid Sheet Mica Insulators.—We are just in receipt of the 
W.T. C. MacAllen Company’s Catalogue, which is gotten up in neat 
pamphlet form, containing descriptions and giving exzellent illus- 
trations of their solid sheet mica insulators. These insulators are 
mainly used for electric railway purposes. 


The Bristol], Warren & Barrington Street Railway 
Company, of Bristol, R.1., recently organized witn a capital 
stock of $100,000, will begin the work shortly on the construction of 
its proposed railway between the points named. An electric power 
house will be built in connection with the line. 


The City Council of Northampton recently voted the 
Northampton Street Railway Company a franchise for an extension 
of tracks and the use of electric power. Stock was purchased by 
President Olmsted, Treasurer Smith and Stockholder N . D. Winter, 
of Springfield. The extension and electrical equipment of North- 
ampton will now be hurried forward. 


At Medford, Mass., municipal electric lighting was favored 
by a vote of 16 to 1, in accordance with the communication made by 
Mayor Lawrence at a previous meeting, wherein it was proposed 
to eventually connect an electric light plant with that of the water 
supply. At present the town of Medford is being lighted by the 
Malden Electric Company, of Malden, Mass. 


The Consolidated Electric Light Company, of St. John, 
N. B., of which Mr. John F. Zebley is president and treasurer, and 
which also controls the electric lighting as well as the horse rail 
roads of that place, has recently put in an electric road, which be- 
gan operations on April 1. This road runs through Prince, 
William, Union, St. James, Main, and other principal streets. 


The Neshobe Electric Company, of Brandon, Vt., capital 
stock $20,000, which was recently organized for the purpose of 
purchasing the electric light plant owned by F. E. Briggs, has per- 
fected its organization by electing E. D. Thayer president, and E. 
D. Blackwell, of Montpelier, treasurer. The new company will 
erect a new electric light station, to be operated by water power. 


The Lynoa Gas and Electric Company, of Lynn, Mass., 
recently placed an order for 60,00 pounds of Holmes, Booth & 
Haydens’ celebrated “ K. K.’’ wire, through Mr. E. O. Johnson, 620 
Atlantic avenue, Boston. The wire is to be used on the extension 
of its lines to the new station. Since Mr. Johnson has established 
himself in business, he has received much encouragement from his 
many friends, who might equally well be styled customers, and his 
prospects for doing a prosperous business are very favorable. 


WESTERN NOTES. 


BRANCH OFFICE OF 'THE ELECTRICAL WORLD, \ 
465 THE ROOKERY, CHICAGO, April 22, 1893. j 


Taylor, Goodhue & Ames have been appointed general 
Western agents for the product of the “Century” factory, includ- 
ing Century line wire, Century insulating paint, and Century insu- 
lating tape, and orders can be filled from Chicago stock. 


Mr. George Cutter will remove on May 1 from room 329 The 
Rookery, to Rooms 851, 853 and 855 of same building. The new 
offices, together with an enlarged storeroom, will enable him to 
take care of his increasing trade. 


Taylor, Goodhue & Ames will move on May 1 toa store on 
the ground floor at 348 Dearborn street. This company reports that 
its business has been steadily growing from the start, and is more 
prosperous than the most sanguine expectations counted on. 


The Railway Equipment Company, Pullman Building, 
Chicago, I)., is issuing invitations to its friends to make its office, 
which is directly opposite the new Art Gallery where the World's 
Fair Congress will be held, and almost directly opposite the main 
depot for the World’s Fair trains, their headquarters during the 
Fair. Itis the intention of the company to keep a directory of 
visitors and to furnish information and extend courtesies in every 
way to its numerous friends, 


The Ansonia Electric Company, formerly known as the 
Electrical Supply Company, reports that 200 miles of road have 
been equipped within three months with its improved appliances. 


The Electric Appliance Company, which has taken the 
agency for the Diehl ceiling fans, has already secured a number of 
nice contracts for installations of Chicago stores and restaurants. 
This company has made a number of small improvements in its 
Acme lamp socket which adi to its merits, 


The Electrical Installation Company, of the Monadnock 
Building, Chicago, of which Mr. L. E. Meyers is the leading spirit, 
is doing a very satisfactory business. It has the contract for four’ 
miles of double bracket work and six miles of double track spar 
work for the Calumet Electric Street Railway Company of Chicago 
The road now has 42 miles of street railway, and it is thought will 
soon have about 70 miles additional. The Electrical Installation 
Company is also building on contract a central station for 2,500 in- 
candescent and 100 arc lights, putting in the steam plant, buildings, 
poles, line and everything complete. 

















CLEVELAND, O., April 22, 1893. 
An Electric Line between Cleveland and Pittsburgh, it is ru- 
mored, is projected, This line, if constructed, will be considerably 
sborter than any of the existing roads. It is proposed torun at a 
sufficiently high rate of speed to shorten the time between Cleve- 
land and Pittsburgh to about one hour and thirty minutes, 


At the Meeting of the Civil Engineers’ Club on the 12th inst, 
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& paper on “Electriéal Street Railways” was read by C. F. Uebe- 
lacker, a member of the club. The paper dealt first with the com- 
mercial side of the question, and secondly with a general expla- 
nation of the systems of electrical propulsion at present in use. 


The Recent Consolidation of the Broadway and Newburg 
and East Cleveland roads has set a large number of rumors afloat as 

a general consolidation of all the electric and cable lines in the 
city. This rumor has in part been realized, and the Johnson interests 
are about to be consolidated with those of East Cleveland, Broad- 
way and Newburg. This will bring four companies under the head 
of The New Cleveland Electric Railroad Company. The exact con 
ditions under which the Johnson company will enter the syndicate 
are not as yet made public. It is understood that cars from some 
of the East Cleveland lines will run through to Brooklyn. 


ENGLISH NOTES. 


(From Our Own Correspondent.) 
LONDON, March 29, 1893. 
Liverpool Overhead Electric Railway.—A criterion of 
the success with which the Liverpool Overhead Railway has al- 
ready met is afforded by the request that it has addressed to the 
Mersey Docks and Harbor Board to allow it to erect additional 
stairs at the terminal station at the Herculaneum Dock. 


London Electric Railways.—Another electric railway bill 
has fallen a victim; this time to the unusual combination of 
dukes, city aldermen and the London county council. The bona 
fide of the promoters of this bill was badly impugned, and appar- 
ently the committee was satisfied that they did not intend to do the 
work themselves. This fact added to the ineptitude of the pro- 
moters in proposing to erect a station at Hyde Park corner sealed 
the fate of the bill. 


Finances of the Postal Telegraphs.—In view of the fact 
that England possesses one of the, if not the most effective and cheap 
telegraph systems in the world, it is not without interest to ascer- 
tain exactly at what cost the nation obtains this service. In 1870 
the government bought up the telegraph companies at a cost of 
something like 7% millions sterling. Since that date the capital 
account has been increased to close upon 1L millions sterling, involv- 
ing an annual interest and charge of £300,000, The telegraph service 
of the United Kingdom has since its purchase by the government 
resulted in a total loss of 44% millions sterling. For the year 1891-92 
the total loss was nearly £400,000, though the actual excess of 
working expenses over income was only £90,000. I venture to 
think that if these figures were better known to the public they 
would acclaim with less enthusiasm the ingenious demands of cer- 
tain gentlemen to still further lower the telegraph tariffs. 


National Telephone Company and Electric Traction. 
—The National Telephone Company was somewhat neatly check- 
mated recently in an endeavor to secure the insertion of its now 
well known protective clause, in a bill introduced by the Salford 
corporation. The tramvway clause of this bill simply asked for 
power to double a line running alonga road. Nevertheless, the 
telephone company wished to have a retrospective clause applying 
to the whole tramway system of Salford. Rather than submit to 
this the Salford corporation withdrew the tramway clause, and as 
it already possesses parliamentary powers to make use of elec- 
tricity on existing tramways it can do so without theleave of the 
National company. 1 am glad to hear that an electric traction 
association is likely to be formed for the purpose of resisting the 
demands of the National Telephone Company. If this association 
succeeds in energizing a powerful body known as the Municipal 
Corporations Association, and action on behalf of the common wel- 
fare is taken by it, it is possible that the overwhelming pretensions 
of the National Telephone Company may be held within bounds. 





_ ‘News of the Week. 
GAR BLECTRIC LIGHR 


Delhi, N. Y., has voted $1,000 for electric lights. 
Swanton, Vt., has decided to built an electric lighting plant. 





Winchester, Ky., will soon call for bids for an electric light 
plant. 

Greenberg, Ind.—The electric light plant is to enlarge its 
capacity. 

Weston (Ore.) has voted to issue bonds and put in an electric 
lighting system. 

Medina and Oberlin (Q.) have voted against purchasing an 
electric light plant. 


Greenfield, O., will issue bonds to the extent of $20,000 to pay 
for an electric lighting plant. 


Northfield and Woodstock, Vt., are discussing the advisa- 
bility of electric illumination. 


The Amityville (L. I.) Electric Light Company’s plant, 
which was placed in operation on April 1, was constructed under 
the direction of J. C. Mills, of the Patchogue Electric Light Com- 
pany, and Messrs. J. E. Ireland and S. Ketcham, Jr., of Amity- 
ville. The cost was about $25,000. The plant consists of two 
Armington & Sims engines 12’ x 12’, two 85-h. p. boilers of the E. 
P. Thomson & Co. make, and two 500-light incandescent T.-H. 
dynamos. The company expects to putin another dynamo in the 
fall and illuminate the streets of Amityville by are lights, 


Electric Lights from Car Axles.—The Young-Muskowitz 
electric lighting system for railway trains was tested on the 
Central R. R. of New Jersey from Newark to Roseile and return 
on the evening of April 21. The car used was an ordinary pass- 
enger coach in which were installed twenty-five 8-c. p. incandes- 
cent lamps. The small dynamo furnishing the current gets its 
power from the axle by a series of sprocket wheels and chain belts. 
When the train is in motion the lights are supplied directly by the 
generator to a certain fixed speed. If the speed increases beyond 
this point part of the current is used to feed storage batteries 
under the car, which in turn supply current to the lamps when the 
train is not in motion. The machinery complete weighs about 900 
pounds. The system is the invention of Samuel Young and L. 
Morris Muskowitz, both of Newark, N, J. 


THE ELECTRIC RAILWAY. 


Olean, N. W-., it is stated, will soon have electric street car 
lines, 

An electric line is projected between Kau Claire and Chippewa 
Falls. 

The Dartmouth & Westport Electric Railway will soon 
be commenced. 

The new street railway plant at Wheeling, W. Va., has been 
completed, and will be tested immediately. 

Rondout, N. ¥.~—The work of changing the Kingston City 
Railway to an electric road has been begun, ; 

The proposed elevtric railway from East Stroudsburg and 
Wind Gap, Pa., will pass through Portland, Penn Argyl and Ban: 
gor, 
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Lockport, N. W.—The city engineer is surveying a route for 
the proposed electric railway, upon which work will commence 
about the middle of May. 


Millville, N. J., has granted a forty-rear franchise to the 
Millville Rapid Transit Company,which will at once begin the con- 
struction of an electric road. ? . 


The Boone (‘owa) Electric Railway & Light Company 
will issue $15,000 first mortgage six per cent. bonds to build and 
equip an electric light and power plant. | 


The Dayton (Ohio) Street Railway Company is asking 
for a franchise for the extension of its tracks on a great number of 
streets, involving thé construction of 20 miles of new tracks. 


Hight of way bas been secured, it is reported, for an electric 
railway between Lancaster and Easton, Pa., and work will soon 
be begun on the line between Lancaster and Philadelphia, already 
provided for. 


The West End Street Railroad, of Boston, will submit a 
bill for the construction of an elevated system in Boston and its 
suburbs. The estimated-capital is from six million to twenty-five 
million dollars. 

The Aurora Street Railway Company, of Aurora, IIL, 
has decided to build an inter-urban street railway to be operated by 
electricity to connect Aurora and Batavia, covering a distance of 

bout seven miles, 

Newport, R.3.—A charter has been voted for the Newport, 
Middletown & Portsmouth Electric Railway Company to build a 
road from Tiverton to Newport, and there connect with the pro- 
posed line from Fall River to Taunton. 


PERSONAL NOTES, — 


Prot. A. J. Rogers, of Milwaukee, delivered an interesting 
lecture on “Industrial Electrolysis’’ before the engineering stu- 
dents of the Universi! y of Wisconsin on April 14. 


Prof. A. F. Dolbear, of Tufts College, Mass., at the last reg 
ular meeting of the Universalist Club at the Thorndyke Hotel, Bos- 
ton, delivered an interesting discourse on “Electricity Hereafter,” 
in which he Jaid down clearly the lines along which progress in the 
practical applications of electricity may be expected. 


Mr. Philip M. Reynolds and-Miss Mary B. Gardner were 
married at the Church of Our Saviour, Longwood, Brookline, Mass., 
on April 18. The ceremony was elaborate and attended by many 
society people from Boston, New York and elsewhere. The groom 
is the well-known treasurer of the Brown Electric Company, and 
for five years was connected with the Thomson-Houston company. 
He ie the son of Dr. Reynolds, of Boston, and a direct descendant 
of Paul Revere. On returning from an extensive bridal tour Mr. 
and Mrs. Reynolds will reside in Milton. 


Mr. C. S. Jomes, whose death occurred recently at Chicago, 
ll,, was an old time telegrapber. He was born Jan. 19, 1833, in 
Soutbampton, Mass., but in 1848 removed with his father to Hud- 
son, Mich., and connected himself with the South Michigan Tele- 
graph Company, which he served at a number of places throughout 
the State. Later he was manager of the Western Union Telegraph 
offices at Buffalo and Albany. After the great fire he went to 
Chicago, and in 1873 he was appointed superintendent of the tele- 
graph department of the Illinois Central Railroad, which position 
he held until the time of bis death. Hi# popularity was attested 
by his election as vice-president of the Old time Telegraphers’ 
Association, and afterward as president of the Association of Rail- 
way Telegraph Superintendents. His inventive genius expressed 
itself in a caveat filed for a typewriter, which anticipated by sev- 
eral years the machine of Sholes and Glidden; a switchboard that 
became quite widely known and used, a dynamo, etc. Mr. Jones 
leaves a wife and one daughter. 


Capt. De Khotinsky.—Owing to the recent lamp decision the 
Germania Electric Company, of Boston, which was ‘principally en- 
gaged in manufacturing lamps, under the direction of Capt. De 
Khotinsky, has had to abandon its works. Capt. De Khotinsky, 
whose patents were those under which this company manufactured, 
is thereby released from his connection with the company; and all 
rights to his numerous and valuable patents, not only for lamps 
and details, but also for accumulators, dynamos, processes, etc., re- 
vert back tohim. With the exception of but a very few of the 
earliest electricians, Capt De Khotinsky was one of the fiist in 
the field of electric lighting. He was the inventor of the multiple 
are system of distributing incandescent lamps, a system which is 
now used all the world over, for which he obtained the famous 
French patent; it was due to this publication that no United States 
monopoly patent could be obtained by others. In his earlier work 
he also was one of the first, if not the first, to run incandescent 
lamps from transformers and to appreciate the importance of such 
asystem. Hehas since been actively engaged in the electrical 
feldand ranks among our leading electrical and mechanical 
engineers. That his patents are of value is shown by the success 
of his European company. His conscientious work and long experi- 
ence will render his services of great value to whatever enterprise 
he may connect himself with in the future. 


Mr. Grosvenor P. Lowrey, the well known corporation law- 
yer, was stricken with apoplexy on Thursday, April 20, and died 
that night at his home, 121 Madison avenue, New York City. His 
death was very sudden, as he had been attending to business at 
his office on that day. Mr. Lowrey was bornin North Egremont, 
Mass., Sept. 25, 1831, and after a common school education in his 
native town studied law at Lafayette College under Andrew H. 
Reeder, and was admitted to the bar in 1854. Kansas was made a 
territory in 1854 and Mr. Reeder appointed its first governor, and 
Mr. Lowrey became his private secretary. After taking part in 
the struggle which resulted in Kansas becoming a State, Mr. Lowrey 
returned East, and Jater entered the firm of Forter, Lowrey, Soren 
& Stone, of New York City. In 1879 or 1889 the firm was changed to 
Lowrey, Stone & Auerbach, under which name it existed up to Mr. 
Lowrey’s death. Mr. Lowrey was connected in a legal capacity 
With the elevated roads of this city, and took a prominent part in 
the Edison incandescent lamp litigation. He wasan early friend 
of Edison and the development of the Edison company and the liti- 
sation of its patent rights was one of the chief works of his life. He 
was also f-r years the general counsel of the Western Union Tele- 
staph Company, the Baltimore & Ohio Telegraph Company and 
Many other corporations. He wrote considerably upon professional 
subjects. The news of his death was announced in the United 
States Circuit Court by Elihu Root, and the court adjourned in 
'espect to his memory, as did several other courts in session in New 


MISCELLANEOUS NOTES, 


The Worcester Polytechnic Institute, Worcester, Mass., 
Nas issued its annual catalogue for 1893. This institution now 
iffers a course of electrical engineering of considerable extent, 


‘nd its laboratory is well equipped for theoretical and practical 
Work. 

















The Ohio Legisiature has passed a bill requiring that all 
rsons, associations or corporations operating street cars shall 
Wovide every electric or cable car during the winter months with 
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&@ screen constructed of glass or other material at the forward end 
to completely protect the motorman or gripman. 


The * illustrated Buffalo Express, in its fourth annual 
real estate number, dated April 16, 1893, under the title of “‘ What 
Electricity Will Do for Us,” devotes a large amount of space to the 
recent novel applications of electricity to practical work, giving 
numerous illustrations of various pieces of apparatus, a biography 
and portrait of Nikola Tesla, an outline of the electrical installa- 
tion at Niagara Falls, and other interesting matter. 

License of Telegraph Conmipany by City.—A city ordi- 
nance requiring telegraph companies engaged in business within 
the State in which such city is located, and which have a place of 
business in such city, to pay a license tax, is valid, in that it can 
be enforced without interfering with or violating any rights such 
companies may have under the interstate commerce law. (Moore 
v. City of Eufaula, Supreme Court of Ala., 11 So. Rep., 921.) 





Industrial and Trade Notes. 


Cc. L. Wright & Co. announce their removal to 132, 134, 136 W 
Fourteenth street, New York City. 


The J. H. & D. Lake Company, Massillon, O., is sending to 
its friends a handsome glass paper-weight showing a cut of its well 
known friction clutch pulleys. 


Brown & Skinner, 19 Liberty street, dissolved partnership 
on the 29th day of March by mutual consent. Mr. J. R. Skinner 
will continue to conduct the business at the same address. 


Taylor, Goodhue & Ames, Chicago, Ill., report a brisk de- 
mand for Wagner power motors, Mr. Wagner’s reputation as an 
electrical engineer is, in itself, a guarantee of the quality of all 
machinery bea. ‘g his name. 


The Vilter Manufacturing Company (formerly the Weisel 
& Vilter Manufacturing Company), of Milwaukee, which manu- 
factures Corliss engines for driving dynamos, has fitted up hand- 
some new and spacions quarters on Clinton street near Beecher, 
and is now better equipped than ever to fill orders. 


Taylor, Goodhue & Ames, of Chicago, IIl., by special ar- 
rangement are enabled to offer Okonite wire, cables and cords to 
their customers with the assurance that all orders can be filled 
from Chicago stock: this includes Okonite and Manson tapes. 


Cc. E. Woodruff & Co., composed of AndrewShillinglaw, C. E. 
Woodruff, and Jno. F. Figel, formerly the Globe Supply Company, 
of 285 Lake street, Chicago, have entered the electrical field as 
Western agents of the Globe Rubber Company, Bradford Belting 
Company, and American Circular Loom Company’s wires and 
cables. 


Filer & Stowell, the engine builders of Milwaukee, h ve re 
moved to larger quarters on Beecher street. They are building two 
large Corliss engines for the Milwaukee (Electric) Street Railway 
Company, one of which will be set up in a day ortwo. They also 
manufacture pulleys, shaftings, etc., and do a general machine 
business. 


The Commercial Electric Company, 113 S. Tennessee 
street, Indianapolis, Ind., has just made, among other sales, one of 
one 75-h. p., two 50-h. p. and several 5, 74 and 10-h. p. machines 
for a power plant at Buchanan, Mich, This sale was made through 
the Commercial Electric Company, of Detroit, the agents in 
Michigan and Ohio. 


The Hill Clutch Works, Cleveland, O., recently shipped 
some of their well known clutches to the Carbondale Electric Heat 
and Light Company, Illinois Central Railroad Company, Star Elec- 
tric Light Company, Dubuque, Ia.; the La Crosse (Wis ) Street 
Railway Company, and have a contract for their apparatus to be 
installed in the Mackaye Spectatorium. 


J. W. Parker & Co., formerly of 38 South Fourth street, 
Philadelphia, Pa., on April 26 removed their business to 41 North 
Seventh street, Philadelphia, where they will occupy the first floor 
and basement ofa large building, and will act as agents for the 
Ball automatic engine, the Case vertical automatic cut-off high- 
speed engine, and several other specialties. 


The Turbayne-Tamblyn Company, Detroit, Mich., reports 
active sales of the Turbayne arc lamp-incandescent circuits. 
Among recent shipments are 30 arc lamps for Chicago, 10 for 
Toronto, Can., and a number of smaller orders for other cities. 
This company is alsonow manufacturing smal! fan motors of a 
new pattern, and is obliged to work night and day to keep up with 
orders. 


The Dayton Globe and Iron Werks Company, of Dayton 
O., hasjust sold a 45 inch New American turbine with driving 
gears, shaftings, etc., to the Billings Water Power Company of 
Billings, Mont.; a 66-inch New American turbine with driving 
gears, shafting, etc., to the Public Works Company, of Bangor, Me., 
and a 22-inch special New American turbine to Williams & Grant, 
of Portland, Oregon. 


Mr. Charles D, Shain, 136 Liberty street, New York City, has 
secured the selling department of the Cutter Electrical Manufac- 
turing Company, of Philadelphia, and has bright prospects for the 
sale of the Cutter push button switches and other specialties manu- 
factured by that company. These switches are un‘que in design, 
handsomely finished, and fitted in every way to fulfill the purpose 


for which they are designed, 


The Ansonia Electric Company, formerly the Electrical 
Supply Company, of Chicago, has received an order from the 
Electrical Engineering Department of the World’s Fair for three 
Wirt volt indicators to read to 3,°50 volts, snd to be used for the 
testing of circuits during the fair; also an order for volt and am- 
pére indicators of the Wirt type for the Chicago Athletic and the 
Columbus buildings at Chicago. 


The E. G. Bernard Co., of Troy, N. Y., will on May 1 
move to its new quarters on Fourth street, where the com- 
pany will occupy the ground floor front, 65 by 30 feet, as show 
and sales room. In the rear of this isa room 50 by 30 feet, which 
will be vsed for manufacturing purposes. This shop will be 
equipped with the most modern machinery requisite for the manu- 
facture of the company’s specialties. 


The Akron Electrical Manufacturing Company, 
Akron, O., has received a letter from the Akron Engraving Com- 
pany stating that that company had used one of the Akron motors 
in its pressroom for over two years, after having tried both steam 
and water power, and expressing great satisfaction with it. Power 
is secured from the car line at a moderate expense and two cylin- 
der presses and three platens are operated by the motor. 


The contract for the new power house of the Newton & Boston 
Street Railway, at Newtonville, Mass., has been awarded to West- 
inghouse, Church, Kerr & Co. The steam pressure will be 130° 
pounds, using Babcock & Wilcox boilers. The generator room will 
contain two Westinghouse compound engines, condensing, driving 
Thomson-Houston multipolar generators. The original installation 
is for 400 h. p., and the station is to be in operation July 1. 


The G. C, Kuhlman Company, Cleveland, O., on account 
of the large demand for street cars which it manufactures, has 
found it necessary to build an addition to its shops 60 x 150 feet 
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and two stories high. The company has just finished 20 cars with 
side doors for the Cleveland Consolidated Street Railway Company, 
and has 35 more under construction for the same company, and a 
number for other roads including several of entirely novel design. 


Interior Condoeit.—It is claimed that of all the buildings 
under construction in New York City since Jan. 1, for which the 
architects’ specifications name electrical equipment, two only are 
using other than the interior conduit system. It is estimated that 
in the remodeled residence of Cornelius Vanderbilt, at Fifty- 
seventh street and Fifth avenue, over 100,000 feet of the brass 
covered interior conduit will be used by tne Tucker Electrical 
Construction Company, which has the work in hand. 


The Heisler Electric Company, Drexel Building, Phila- 
delphia, Pa., has decided to considerably enlarge the field of its 
operations and to extend its business beyond that thus far done in 
the line of the Heisler long distance series incandescent system to 
a general electrical manufacturing business. With that end in 
view it has acquired the control of very efficient alternating and 
direct current apparatus and motors, etc. In order that its name 
may correspond with the widened sphere of iis business the stock- 
holders decided to change the name of the company from the Heis- 
ler Electric Company to the United Electric Improvement Com 
pany, under which name it will continue to do business. 


A Correction.—In THE ELECTRICAL W ORLD of April 15, 1893, an 
extended description, accompanied by several illustrations, was 
given of the large plant of the Great Western Manufacturing Com- 
pany, 201-207 South Canal street, Chicago, Ill. The article was 
headed and the company spoken of as the “ Great Western Electric 
Supply Company.” This was, of course, a mistake, as the name of 
the reorganized company is the Great Western Manufacturing 
Company. But this company is so well known in every part of the 
electrical field under the former name that we trust there could 
hive been no doubt in the minds of any as to what organization 
was meant by the well known name of the Great Western Electric 
Supply Company. 


The works of the Westinghouse Machine Company, 
Pittsburgh, Pa., have been running for a year with a 
full night force. The shops are crowded with a _ large 
amount of heavy work in addition to their regular line 
of manufacture. There are now coming through ten 600-h. p. 
compound engines of which eight are for the Philadelpbia Traction 
Company, for direct coupling to multipolar generators, and two 
are to fill an order placed by E. D. Leavitt for the Calumet & Hecla 
mines, to be used in driving electric pumps for mine drainage. The 
company has just completed the shipment of six 1,00-b. p. engines 
for the Westinghouse Electric Company, to be used in filling its 
contract for lighting the World’s Fair. These engines are also 
coupled direct to 1,000-light generators. They stand 18 feet high 
and make 200 revolutions per minute. 


The Johnson Electric Service Company, of Milwaukee 
of which Mr. Warren S. Johnson is secretary and treasurer. has 
just moved into a handsome five story brick building just completed 
for it at 118 and 120 Sycamore street. The heat regulating appa- 
ratus of this company has become so well known that the business 
done in it has rendered the old quarters inadequate. The Board of 
Education of Chicago puts the Johnson system into every new 
school under its control. The Government Building in course of 
construction at Bay City, Mich., will be similarly equipped, as will 
also a number of prominent buildings in the West. The Johnson 
Electric Service Company is preparing to put upon the market a 
dynamo, a motor and an electric light system, which is to be 
known asthe “J. J.J.” Prof. Jackson and Prof. Jones being the 
designers, and the Jobnson company the manufacturers, the 
“J. J.J.” is easily accounted for. 


Meeting of the Stockholders of the Detroit Electrical 
Works.—A meeting of the stockholders of the Detroit Electrical 
Works was held at the office of the company at Detroit, Mich., on 
April 14th and 15th, 1893. Asaquorum was not present the meet- 
jng wasaninformal one and after the presentation of the state- 
ments and reports by the general manager and treasurer regarding 
tho financial condition and transactions of the company for the last 
two calendar years, and upto April1l, 1893, the following reso- 
yution was adopted: Resolved, That this meeting adjourn to April 
gi, 1893, at 10 4.M., at the office of the company; that the circular 
which has been submitted by the informal committee be approved, 
and that the same, and a copy of the financial statement and of the 
recapitulation of the balance sheet of April 1, 1893, be sent to stock- 
holders; and that the directors operate the works as long as prac- 
ticable with thefands on hand or as may be supplied, and that 
when the same are exhausted its works be closed down. 


The Electric Selector and Signal Company, 45 Broad- 
way, New York City, will make at the World’s Fair, in the Depart- 
ment of Electricity, space U 19, a complete exhibit of the principle 
of individual electrical selection in its several applications. The 
space allotted to the company is a frontage of 50 feet on the main 
balcony, thus affording ample room for the display of its special- 
ties. There will be shown in operation, on a scale and under the 
conditions of every-day practice, a number of railroad semaphores 
and train order signals, six telegraph stations, six arc lights, sev- 
eral groups of incandescent lamps, four electric motors and a tele- 
phone circuit with four or five stations. At one end of the space wil] 
be a stand representing a central light station at which will be 
located the transmitter for cutting in and out the electric lights 
and motors, and at the otber end will be asimilar stand represent- 
ing a railroad train dispatcher’s office from which the various 
signals and telegraph stations will be controlled. The instruments 
and appliances, while of standard pattern, hive all been finished 
ornamentally and all the wood work will be of natural varnished 
wood, thus heightening the effeet, and making a display which it is 
believed will be as attractive to the casual visitor as it will be 
interesting to railroad and electric light men. 


The E. P. Allis Company, of Milwaukee, Wis, recently 
shipped 70 engines in 66 days, but found that it still was 123 engine 
behind its orders. It has just sold five 500-h. p. compound condens- 
ing engines todrive Westinghouse dynamos for the Louisville 
Electric Light Company, also a special pumping engine for hand- 
ling the condensing water. The Allis company is also building two 
500-h.p. engines,for the Louisville Electric Street Railway Company; 
four 600-h. p. compound condensing engines for the Baltimore 
Terminal Company (the tunnel scheme in which electric locomo- 
tives are to be used); one of 500-h. p. for the Superior Water, Light 
and Power Company; one of 600-h. p. for the Lynn, Mass., Gas and 
Electric Light Company; three of 300-h. p. for the Cass Avenue 
Fai: Grounds Railway, St. Louis; two of 500-h. p, and one of 300-h, p 
compound condensing for the Andersonj(Ind) Electric Street 
Railway; also a 1,500-h. p. triple expansion engine for the Narragan- 
sett Electric Light Company of Providence, to drive two large 
Westinghouse generators. The armatures are mounted on the 
main shaft of the engines for the Narragansett company, the Louis 
ville Company and the Cass avenue company. 


The Bal) Engine Company, Erie, Pa., reports the following 
recept shipments, and states that its already large capacity is over- 
crowded with work: Western Light and Power Company, Chicago, 
Ill., one 300-h. p. simple engine; T. H. Electric Light and Power 
Company, Quincy, IL, one 350-h. p. cross compound; Ann Arbor 
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simple engines; Cienfuegos, Cuba, one 60-h. p. simple engine; Ever- 
ett Street Railway Company, Everett, Wash., one 200-h. p., one 
150-h. p, and one 125-h. p. cross compound; Intermountain Electric 
Company, Salt Lake City, Utah, one 130-h. p. simple engine; W. B. 
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Electric Light Company, Ann Arbor, Mich., one 300-h. p. cross com- 
pound; Alameda Street Railway Company, Alameda, Cal., two 
150-b. p. tandem compounds; Tampa Street Railway Company, 
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Oil Filters for sale cheap. Prices on application to Purity (jj 
Filter Manufacturing Company, 901 Water street, Pittsburgh, Pa, 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 





Tampa, Fla., one 200-h. p. cross compound; Water, Light and Power 
Company, Nebraska City, Neb, one 100-h. p. tandem compound ; 
Niagara Falls Street Railway Company, Niagara Falis, N. Y., one 
130-h.p. simple engine; Pennsylvan'a Salt Manufacturing Company: 
Natrona, Pa., one 70-h. p. simple engine; Shoenberger & Co., Pitts™ 
burgh, Pa., one 8?-h. p. simple engine; Gallatin Light, Power and 
Railway Company, Bozeman, Mont., one 150-h. p. simple engine’ 
Hotel Plaisance, World’s Fair, Chicago, one 100-b. p. simple engine; 
F. W. Wheeler & Co., electric lighting on steamers, three 25-h., p. 


Kib'inger, Auburn, Ind., one 125-h. p. simple engine; Cohasset Elec- 
tric Company, Cohasset, Mass., one 80-h. p. simple engine. 


™ Business Notices. 


Transformees rewound and repaired. Write for prices. The 
Hill Manufacturing Company, Salem, Va. 











attention. Gas lighting much improved by its use. Electric Su) - 
ply Company,of 105 South Warren street, Syracuse, N.-Y. 


Bedell & Crehore’s Alternating Currents of Elec. 
tricity.— What is said of-it: **The work of Drs Bedell anc Cre. 
hore constitutes the most.complete and didaetic treatment thus 
far made, . . . All the demonstrations are satisfying from their 
simplicity and rigourness.”-— La Lumitre Electrique. ‘This book 
will probably be for yearsa standard textbook on the subject,” 
—Pref. R. A. Fessenden, Purdue University. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


UNITED STATES PATENTS ISSUED APRIL 1s, 1898. 


{tn Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y.]} 





495,513. Insulated Pipe Joint or Coupling; Thoma: J. 
Pierce, Philadelphia, Pa. Applicacion filed Aug. 19, 1892. An in- 
sulating joint or coupling Pr een of two separable parts each 
having a d+ pression, which depressions firmly hold or secure an 
insulating block surrounded by additional insulating material, 
in combination with a collar uniting said parts together, and in- 
sulated from the upper part. 


495,538. Dynamo Electric Machine; Thomas L. Willson, 
Brooklyn, N. Y. Application filed March 8, 1890. The combina- 
tion of an armature consisting of a cylindrical iron core overlaid 
with insulated longitudimal conducting bars, a field magnet hav- 
ing a plurality of poles exterior to and facing the arm ture, so 
that as the armature turns its bars pass through two successive 
fields of alternately contrary polarity, two or more pairs of com- 
mutator brushes to each field, the two brushes of each pair 
arranged to make simultaneous connection with the opposite 
ends of the armature bars passing them and the successive pairs 
of brushes arranged to make successive connection with the ar- 
mature bars.whereby the bars in their passage through each suc- 
cessive field are successively included in two or more brush cir- 
cuits, and conductinz connections from brush to biush, adapted 
to join the armature bars in one vr more external circuits, and 
the conducting connections extending between a negative brush 
of one field and a positive brush of another field whereby the 
brushes are connected serially and the circuit is compieted 
around the armature. 


495,547. Combined Electric Motor and Driven Ma- 
chine; Rodolphus Fuller. Detroit, Mich. Application filed 
March 31, 1892. In a combined motor and fan, the combination 
with the frame of an electric motor, an armature on the shaft, a 
fan on the shaft, magnets for the motor arranged on the suction 
a of the fan, and a keeper forming a structural part of the ma 
chine. ‘ 


495,552. Insulater; Louis Hills, New York, N. Y. Applica- . 
tion filed Aug. 22, 1892. In an electric wire clamp, the combina- 
tion of the forked metal base having exterior screw thread, the 
wire bearing block of insulating material supported in the form, 
and the clamping nut of insulating material adapted to screw 
upon the fork and bend the wire. 





No, 495,62U0.—INCANDESCENT ELEcTRIC LAMP, 


495,561. Commutator for Dynamo Electric Machines 
or Motors ; Buchanan S. Paterson, Gateshead, Kngland. Ap- 
plication filed Aug. 16, 1892. A commutator for « dynamo electric 
machine or mo or constructed with keyways and with keys com- 

*, poced of pieces of mica placed radially within said keyways. 


495.°62. Wield Maxmet; Frank A. Perret, Springfield. Mass. 
Application filed Oct. 28, 1892. In a dynamo electric machine or 
motor, a fleld m«gnet baving an iron core constructed in two 
parts, each part provided with a_polepiece, and the parts being 
connected together by a wedge or V-shaped joint. 


495,564. Electrica! Bell; Henry B, Porter, New York. N. Y. 
Application filed Oct. 26, 1891. A helix having its core projecting 
from its ends, said core being formed of an outer coveiing having 
an interior formed in two horizontal sections, one of soft iron or 
similar suitable material, and the other of wood or other non- 
conducting material, 


495,582. Ground Generator of Electricity ; Michael 
Emme, Oakland, Cal. Application filed Aug. 29, 1892. A ground 
generator of electricity comprising a series of galvanic couples 
embedded in an electrolytic medium composed of e«rth mixed to 
a pasty consistency with a suitable excitant and filled in holes 
formed at intervals in the earth. 


495,587. Ship’s Log; Charles F. Holt, New London, Conn. 
Appiication flied July 25, [892. In aspeed indicator, in combina- 
tion and with an electrical circuit containing distance registering 
mechanism, a battery and an interposed bar of resistant material 
traversed by a contact pointer and a submerged drag, connected 
with and controlling the traverse movement of said pointer. 


495,601. Electric Arc Lamp; Frederick T. Schmidt, Bradford 
England. Application filed Aug. 24, 189z. In combination, in 
an arc lamp, the upper and lower carbon holders, the pulley, the 
suspending cord connected to the carbon holders and passing over 
the said pulley, the solenoid, the lever connected to the core 
thereof, and the brake hand connected to the lever and embrac- 
ing the pulley, said brake hand having an enlarged portion to 
engage the pulley. 


495,608. plagmesto Ore Separator; George G. Crosby. New 
York, N. Y Application filed Jan. 27, 1892. In a machine for 
separating magnetic from non-magnetic substances, the com- 
bination with a magnetized drum, of rolleis, an apron and an 
arm or beater. 


495,615. Crossover Switch for Electric Bailways; 
Frank B, Rae, Detroit, Mich. Application filed April 11, 1891, In 
a crosso\ er, the combination of a plate to which the trackpieces 
of one of the conductors are connected, of a second plate adjust- 
ably connected therewith, and carrying the insulators to which 
the trackpieces of the other insulators are connected, . 


495,620. Inmcandesce: t Electric Lamp; Eugene W. Apple 
te, Chicago, lll. Application filed Jan. 8, 1:93. In an incan- 
escent electric lamp, the combination of an incloting bulb or 
g.obe, a pine or stopper adapted to fit the neck of said bulb or 
globe. and a homegeneous separat:ng atrip or ring of metal or 
metallic alloy. which ring or strip is interposed between the said 
plug or stopper and bulb or globe, soasto separate them at the 
surface of sealing and yet form with them a complete and practi- 
cal inclosing air-tight chamber, (See iJlustration.) 


495,638. Secondary Battery ; Leslie B. 


495,674. 


495,676. Electric Lamp; Tobias Hudson, Baltimore, Md 


495,692. Trolle 


495,695. Electric Railway Trolley 


495,626. Electric Welder for Wire Fence Machines; 
John D. Curtis, Worcester, Mass. Application filed Nov. 2, 1892. 
In a ma hine for m»king wire fencing, the combination with the 
wire feeding mechanism of an electric welder intermediate of 
the wire feeding mechanism and the wire supply mechanism, 
whereby unbroken lengths of wire may be supplied to the wire 
feeding mechanism. 


wiley, Ashland, 
Wis. Application filed Sept. 22, 1892. A secondary battery elec- 
trode comprising in combination a supporting element consist- 
ing of a series of supporting tubes. m:Idei, cast or otherwise 
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No 495,674.—Ba1L Circuit CLOSING CONTACT. 


formed into a homogeneous integral structure, a series of electri- 
cal conductors connected togetber and located respectively in 
said tubes, and active material in said tubes surrounding said 
conductors. 


495,643. Eleetric Are Lamp} William A. Turbayne, Detroit, 


Mich. Application filed July 1, 1892. In anarc lamp, the com- 
bination with the gravity f carbon holder, -gravity clutch and 
the lever adapted to move said clutch to clamp and lift said feed- 
ing carbon holder, of an electromagnet or solenoid in shunt cir- 
cuit adapted to actuate said lever to relieve said clutch, a weight 
on the opposite end of said lever adapted to actuate said lever to 
clamp and lift said clutch, a pivoted armature, an electromagnet 
and a cut-out in the shunt circuit operated by the armature and 
electromagnet or solenoid in the lamp circuit. 


t95,649, Electric Arc Lamp ; Charles F. Adams, Morrison, 
Til. Application filed Dec. 19, 1892. A feed mechanism for arc 
lamps, comprising a primary current coil having a movable core, 
a secondary or derived current coil having oppositely directed 
wires and having also a movable core, and a movable frame actu- 
ated by the core of the primary current coil, a rocking shaft actu- 
ated by the core of the secondary currenc coil, a disc or wheel 
carried by and independently revoluble upon said shaft and hav- 
ing an insulated section, a screw rod carried by the movable 
frame, an electrode carrier having arm for engaging with said 
screw rod, and a pawl and ratchet mechanism operatively con- 
nected to the screw rod and a!so to the rocking shaft. 


Rall Cireuvit Closing Contact; Friedrich von 
Hefner-Alteneck, Berlin, Germany. Application filed Jan. 18, 
1893. In an electric circuit closing device, the combination with 
fluid-charged communic:ting chambers or vessels, one having a 
flexible diaphragm and the other having an electrical contact, of 
means for prolonying the electric circuit through the fluid and 
contact. (See illustration.) 


Application filed Oct. 7, 1892. In an electric lamp, the combina- 
tion of a base having a chamber for a cut-out, and a socket on 
the outer side; a stem having one end which fits detachably in 
said socket, said stem having a socket at the opposite end; anda 
globe provided with an end which fits detachable in said socket 
on the stem. 


Wire Finder; Charles G. Cleminshaw 
and Wm. H. Brandt, Troy, N. Y. Angtoe filed June 22, 1892. 
The combination with the trolley and trolley arm of an electric 
car of a wire finding finger supported by the trolley arm in the 
plane of the trolley groove and normally located below the top of 
the trolley, and means for projecting the finger above the trolley. 


ym. Duncan, Alle- 
gheny, Pa. Application filed July 20, 1891. In a troijley for 
electric cars, the combination of a spring, cro:sheads arranged 
at opposite ends of the spring, a pivoted mast socket provided 
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No. 495,772,—ELEciRIC ARC LAMP, 


with arms connected to said crossheads, and abutments arranged 
to operate in connection with the arws of the pivoted socket and 
the connections between them and the crossheads for increasing 
the inward traverse of the latter. 


495,714. Lightning Arrester ; Elihu Thomson, Lynn, Mass, 


Application filed Aug. 5, 1892. The combination with an elee- 
trictine, a dynamo wachine or motor connected to such line and 


aroun at its other terminal, of a lightning arrester placed ing 
shunt around the dynamo from the line to the wiré or connection 
leading from the dynamo to the ground, said lightning arrester 
being provided with means for preventing the continuance of a 
discharge to ground from line after the passage of the static dis. 
charge due to lightning. 


495,738. Electric Rotary Drilling Machine ; Robert M- 
Jones, Salt Lake City, Utah. Application filed June 30, 1892. In 
a rotary drilling machine, the combination with the frame and 
an electric motor mounted therein, of the fluid pressure cylinder 
secured atone end to the frame and axially aligned with the 
tubular shaft of the motor armature and provided with a valve 
controlled inlet at its outer end, the tubular drill shaft within said 
cylinder and splined in the armature shaft, the drill, the piston 
in the cylinder and collared on the drill spindle, said piston having 
packing between its outer face and the cylinder and between its 
inner face and the drill shaft, a tube connected at one end with a 
branch of the fluid inlet to the cylinder and extending into the 
inclosed outer end of the drill shaft,a valve forregulating the 
entry of water to the outer end of said tube, and a relief valve on 
said fluid pressure cylinder. 


495,744. Method of Indicating poerepeic Messages; 
Joseph Levi, New York, N. Y. Application filed Jan. 16, 1893. 
‘The method of indicating ee -_amy messages, consisting in the 
transmission of words and the use of the consonants ot those 
words in connection with a key or peservenges peming to be 
given each consonant, so that the-receiver by eliminating the 
vowels of a word understands the message by the key. 


495,770. Time Indicator and Signal for Races; Alfred 
Bartlett, Auckland, New Zealand. Application filed March 24, 
1892. In an apparatus for ‘starting races and indicating the re- 
sults of the same, the lever having a cord and arm. 


495,772. Electric Arc Lamp; E. E. Beauvalet and L. C. 
Beauvalet, Paris, France. Application filed July 11, 1592. In 
combination, the carbon points and their holders the. solenoids, 
the lever controlled thereby, the wheel having a ratchet wheel, 
the pawl and its lever for operating the same, the cord conneci- 
ing the carbon holders with the wheel, the brake, both the said 
brake and paw! lever being connected to the lever to which it is 
secured. {( illustration.) 
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No. 495,853.— LIGHTNING ARRESTER; 


495,782. Electric Shoe Sole; Rufus E, Carnes, Winfield, 

, Ala. Application filed Dec. 22, 1852. The combination with 4 

. Shoe, of the inside electric conducting sole, the electric conduct- 
ing points formed upon the bottom of the said sole, and the elec- 
tric wire stiching forming additional conducting points in con- 
tact with the inside. 


495,853. Lightatng Arrester 3 Elibu Thomson, Swampscott , 
Mass Application filed Feb. 15, 1892. he combination of a pro 
tective spark gap or set of gaps, and means controlled by tbe 
discharge current for breaking down the dielectric in the gap by 
the momentary exhibition thereat of a tentiai or eleciri¢ 
strain greater than that which would be due to the discharge 
itself. (See illustration.) 


495.861. Electric Belt ; George F. Webb, Cleveland, 0. A?- 
lication filed Dec. 16, 1892. The combination with the belt and 
he battery carried by the belt of an abdominal supporting 

strap adjuttably secured to the back portion of the belt, and an 
electrode carried by the strap and connected with the battery. 


495,913. Danger Signal tor ReilwayCrossings; Jan és 
8S. Savage, Detroi*, Mich. Application filed June 4, 1891. In aD 
autcmatic denger signal, the combination of an elec: romagnel 
having a pivoted aimature, a weighted arm and rack attached to 
said arm ature, the pinion engaging with said rack, the pendulum 
rack and pinion engaging therewith, and the vibrating arm 
carrying the swinging signal ut its free end. 


495,929. Electric Ciger Eiegpter 3; Wm. Carter and Charles 
F. Willey, Louisville, ey. Application filed July 18, 1892. ‘ibe 
combination of a suitable support having a converter or [rans 
former of electric energy secured thereto. 


495,932. Electric Lighting System ; Henry Edmunds, Jr. 
London, England. App ication filed Oct. 19, 1892. In combina 
tion in an electric lighting system, the main circuit,'the pilot lamp 
therein, the bracket lamp or lamps detachably connecied to (heir 
wapperte, and the cut-out for the pilot lamp operated by the 
sertion of the bracket lamp, 


195,941. Electric Motor or Gousrasors Wm. Koedding, St 
Louis, Mo. yp filed Sept. 21, 1891. In an electric motor 
or generator, the combination of two armatures, each having ® 
zigzag magnetic circuit formed with transverse bars, said 
being wound in two or more coils, with one commutator betwee? 
the armatures, said coil being connected with different bars o 
the commutator. 


495.951. Incandescent Electric Lamp Holder ; Leroy 
Cc. Ww aetper, Jr., Milwaukee, Wis. Application filed Dec. 19, 
1892. A holder for incandescent electric Jamps formed from * 
single piece of wire bent so as to form oppositely disposed loops 
for engagement with opposite sides of a lamp socket, and an 0 4 
liquely extending arm provided at its free end with a 00 
adapted for engagement with the lamp cord, 


Copies of the specifications and drawings complete of any pate nt 
mentioned in this record—or of any other patent issued since 1886 
-can be had for 2 cents. Give date and number of patent d« sired 
and address The W. J. Johnston Co., Ltd., Times Building, . ¥: 
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